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STIMULATE 


SCIENCE CLASS INTEREST 


When students see actual specimens mag 
nified to reveal the smallest details— when 
they feel the thrill of using the tools of the 
scientist, their interest in science expands 
They learn quickly and thoroughly and 
the teacher's task is made easier. 

Here are four Spencer instruments de- 
signed to assist the teacher in stimulating 
student interest. 


Sho'v specimens by projection 


From the teacher's microscope a clear image of the 
specimen can be projected onto a screen for all the 
lass to see. The Spencer No. 346 Prism fits over the 


eve piece for simple microprojection 


One microscope —two observers 


Teacher and student can view the same field at the 


same time through the Spencer Demonstration Eye- 
piece. A movable pointer, visible to both, makes ex- 


planation easy 





Magnify details for clarity 








Objects which can be seen clearly with Spentet 





Hand Magnifiers are encountered almost daily. Ex- 
cellent definition is achieved with either Doublets 
ranging in power from 6X to 12X, or Triple Aplanats 
in powers from 6X to 15X 


Let students cut sections 


Cutting sections of specimens so thin that character 


istics may be studied under the microscope is fascinat- 


ing to students. The Spencer Table Microtome is sim- 









ple in construction and useful in demonstrating the 


principles of microtomy 


More detailed information about these and other 
teaching instruments is available in ‘Spencer Instru- 
ments for the Classroom.’ Write Dept. X 95 for your 


opv. 


American & Optical 


COMPANY 


Scientific Instrument Division 
Buffalo 11, New York 
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A TWELVE-YEAR SCIENCE PROGRAM 


Scientific progress is the outstanding feature of this modern age. Pupils are 
interested in science. Parents want them to have a scientific education. 


The following complete series of science texts for the twelve years of school 
meet every condition of present-day life, including the Army requirements in the 
books for high school use. 


THE RAINBOW READERS FOR THE FIRST SIX GRADES 


by Carpenter, Bailey and Smith 
assisted by reading specialists for each grade 


This is one of the most attractive, interesting and alluring sets of readers 
ever put on the market. Each page is designed to give a new lesson in English, 
art, and science. By the time he has completed the sixth grade the child will know 
many of the common mysteries of science that are the perplexing puzzles of adult 
life; he will have acquired the language of an educated adult; he will be able to 
think and talk with intelligence and precision about growing fruit, air travel, rich 
and poor soil, beautiful gardens and lawns, devastating insects, distant stars, and 
hosts of other science topics important and interesting to every one. He will ac- 
quire all this information and the ability to express his ideas in clear and concise 
form without realizing that he has ever had a lesson to prepare. He will have 
established the habit of looking for information about plants, clouds, rocks, animals 
from the objects themselves as well as from other books and magazines, and will 
no longer be distressed and confused by ignorant charms and superstitions still 
so common in many communities in both country and city. Practically all of the 
first book is in verse about a beautiful and instructive colored picture covering 
half of each page. Every word appears in the Buckingham-Dolch Combined Word 
List, and most of them in Gates’ Reading Vocabulary for Primary Grades. As 
each new book is taken up color becomes less prominent and the reading content 
increases, but colored pictures are used throughout the set. This is the best set of 
elementary science books ever offered. But they are not only science books. The 
language is perfect and the art work of high quality. The exercises consist of 
things to draw, to make, to tell, to do. Work is provided for the dullest child and 
the brightest one, and no one realizes while doing it that he is preparing a lesson. 
Just give the youngster a chance with the help of this set of books. He will make 


progress. 
School Science and Mathematics. February 1945 


OUR ENVIRONMENT SERIES FOR JUNIOR HIGH SCHOOL 


by Carpenter and Wood 


FOR SENIOR HIGH SCHOOLS, Three National Leaders 


New Biology by Smallwood, Reveley and Bailey 


Elements of Chemistry by Brownlee, Fuller, Hancock, Sohon and 


Whitsit. 


Elements of Physics by Fuller, Brownlee and Baker, 


Containing the Army requirements lor Electricity, Machines and Radio 


WORKBOOKS and TEACHERS’ MANUALS 


ALLYN AND BACON 


Boston New York Chicago Atlanta Dallas San Francisco 




















SILICONE RUBBER, new product of the 
G.E. Research Laboratory, re- 
tains its elastic properties at 
temperatures from minus 60 to 
575 degrees F. A silicone rubber 
gasket, after operating contin- 
uously at 300 degrees F. for 300 
hours in a turbosupercharger, 
like the one on the right, is still 
so soft that it can be used again. 


ON SUBJECTS YOUR STUDENTS WILL & 


SILICONE RUBBER 


The of rubber is limited 
because at low temperatures it is 
brittle and smashes like glass, 
while at high temperatures it 
melts or burns. But the 
silicone rubber will take violent 


use 


new 


jolts and even though it may 
get very hot, or cold, will not 
lose its elasticity. 


SILICON-OXYGEN BACKBONE. Closely related to carbon, silicon is present in 
sand and glass, which are highly resistent to heat. Both elements can 
form long chain-like molecules called polymers. Organic polymers, 


such as natural and synthetic rubber, have as a backbone a string of 


carbon atoms. Silicone is also a polymer, but its backbone is a series 
of units each consisting of a silicon and oxygen atom. 


CH; 


-O-Si-O-Si-—O-Si-O- 


CH; CH; CH; H 
SILICONE POLYMER 


CH; CH 


oe oe om oe 3 


HCH; H HH CH; H H H CH; H H 


C-C-C-C = C-C- 


HH H H H 
CARBON POLYMER 


This replacement of the carbon backbone with silicon-oxygen 
linkages improves—in most instances—thermal stability. 








RESEARCH IN SILICONE rubber con- 
tinues. Before the war, work was 
already being done in this field. 


War needs hastened the com- 
mercial development of sili- 
cones. They take the forms of a 
plastic as soft as putty which will 
bounce as high as rubber; an 
electrical insulating compound 
that will operate continuously 
without charring at high tem- 
peratures; oils with almost un- 
changing viscosity which remain 
liquid and non-volatile as tem- 
perature changes; and vapors 
which make fabrics and ceram- 
ics water-repellent. 


In its present state of develop- 
ment, silicone rubber is not suit- 
able for uses that require high 
tensile strength. But the research 
in silicone rubber is not over. 
“Silicone chemistry,” so parallel 
to “carbon chemistry,’’ has pos- 
sibilities which stagger the im- 
agination. 


This advertisement is one of a series, 
designed as a service to teachers of 
question-asking boys and girls. General 
Electric Company, Schenectady, N. Y. 


GENERAL & ELECTRIC 


968-6UK-211 
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FREE! to 


Science Teachers 
Another “Famous 
Name’ Booklet 
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As an aid to teachers, Corning Glass Works has published several 
booklets of a series entitled “Famous Names in Chemical History”: 
Joseph Priestley, John Dalton and Antoine Lavoisier. 
A fourth is now ready on Louis Pasteur. Like others in the series 
| the Pasteur booklet is not a detailed biography. Rather it attempts 














a in its pages to present the most interesting highlights in the career 
held. of a man to whom chemistry—and the world—owes so much. 
com. | Although the supply is limited, we shall endeavor to furnish 

sili- adequate quantities for personal use of science teachers, and for 
, an classroom distribution to students of Chemistry in high schools and 
i ws colleges, without charge. Please use the attached coupon. 
ound ? 7 = i stent 
ously Laboratory and Pharmaceutical Sales Department 

pi CORNING GLASS WORKS - CORNING, N. Y. 
t un- My Chemistry classes average________students per class. Please send me 
main the “Famous Names in Chemical History’’ booklets I have checked below: 
tem- - ’ ee eh . 7° 
ais (“JOSEPH PRIESTLEY” — [] “JOHN DALTON | — 
ing (1 “ANTOINE LAVOISIER” [] “LOUIS PASTEUR” 

Name 

elop- 

suit- Position Subject Taught 
high rene 
‘arch Ship to____ - 

{School Name and Address} 

Over. 
rallel 

pos- Our Dealer’s Name is 

im- 

““Pyrex,” “Vycor”’ and ‘‘Corning” are registered trade-marks 
and indicate manufacture by 
CORNING GLASS WORKS ¢ CORNING, NEW YORK 
eries, 7 
irs of 1 ’ 
se BALANCED FOR ALL-AROUND USF 0 i \ | \ fF 
fa esearch in Glass 
brand LABORATORY GLASSWARE 
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Fisher Hot-Wire Glass Cutter 


This improved glass cutter minimizes 
the danger in cutting Pyrex or soft glass 
and performs a necessary glass working 
operation efficiently. The Fisher Hot- 
Wire Glass Cutter is useful for cutting 
watch glasses, tubing, small glass plates, 
cylinders and similar glassware of any 
size up to 7% inches in diameter. 


For 110 volts, 50-60 cycle A.C.....$22.50 
For 220 volts, 50-60 cycle A.C.....$24.50 


Fisher Tungsten-Carbide Knife 


The encircling line which must be made 
before cutting glass tubing, plates, etc., 
is effectively made with the Fisher Tung- 
sten-Carbide Knife which is made of 
stainless steel and has a very hard 
tungsten-carbide cutting edge. The cut- 
ting edge retains its sharpness and is 
equally suitable for Pyrex or soft glass. 


With one-inch knife-edge, $ 6.75 
With two-inch edge, $13.00 


Manufacturers 


FISHER SCIENTIFIC Co. 


717 Forbes St., Pittsburgh (19), Pa. 
2109 Locust St., St. Louis (3), Mo. 





Modern Tools for Glass Bl 


hg gaemiees 
“| Hot Wire Glass Cutters 
| Glass Blowers’ Rollers 
Tungsten-Carbide Knives 
Tungsten-Carbide Scriber 
Glass Blowing Burners 
Glass Blowers’ Goggles 
Glass Blowers’ Shapers 
Etc. 





The Fisher Hot-Witre Cutter 


left) and Fisher Glass B 
{ er Roller right) are essen 
— tials for effictent laburatory 


glass u orking. 


Fisher Glass Blowers’ Rollers 


The motor-driven Fisher Glass Blow- 
ers’ Rollers is a convenient means of sup- 
porting and rotating glass tubing over an 
annealing or heating flame. The four-inch 
rollers are revolved at a constant rate by 
an integral motor so that tubing placed 
on the rollers is turned for uniform heat- 
ing. 


For 110 volts, 50-60 cycle A.C... $38.50 


Glass Blowing Burner 


The Improved Blowtorch Burner is 
equally efficient as an air-gas or oxygen- 
gas burner, thus handles both Pyrex and 
soft glass. Four tips, with different size 
orifices, rubber tubing and adapters for 
both air line and oxygen tank are sup- 
plied. The chrome-plated brass Burner 
has needle valves on each line for quick 
adjustment of oxygen (or air) and gas. 


Each, $ 7.50 


Distributors 


‘6: EIMER ano AMEND 


sreenwich and Morton Streets 


New York (14), New York 
Headquarters for Laboratory Supplies 
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Outstanding Science Backs 


... That Meet Todays Needs 





ELECTRONICS FOR BOYS 
AND GIRLS—Bendick 


AVIATION DICTIONARY FOR 
BOYS AND GIRLS—Neville 


RADIO: FUNDAMENTAL 
PRINCIPLES AND PRACTICES 


—Almstead, Davis and Stone 


METEOROLOGY: A Practical 


Course in Weather—Brands 


ELEMENTARY METEOROLOGY 


—Finch, Trewartha, Shearer 
and Caudle 


WORKBOOK IN ELEMENTARY 


METEOROLOGY—Caudle 


Send for coptes 


HANDBOOK of METEOROLOGY 
—Berry, Bollay and Beers 


ELECTRONICS DICTIONARY 
—Cooke and Markus 


MATHEMATICS ESSENTIAL TO 
ELECTRICITY AND RADIO 


—Cooke and Orleans 


DEMONSTRATIONS AND 
LABORATORY EXPERIENCES 
IN THE SCIENCE OF AERO- 
NAUTICS—Civil Aeronautics 


Administration 


THE EARTH AND ITS 
RESOURCES—Finch, Trewartha 


and Shearer 


ELECTRICAL ESSENTIALS OF 
RADIO—Slurzberg and Osterheld 


on approva 


McGRAW- HILL BOOK COMPANY, Inc. 


330 West 42nd Street 


New York 18, N. Y. 
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any budding Scientists 


in your Senior Class? 








$11,000 in Scholarships to Winners 
While in Washington they will be inter- 
viewed by judges who will award two $2,400 
Westinghouse Grand Science Scholarships 
—to the most talented boy and girl — and 
other Westinghouse Scholarships of a total 
value of $6.200. The Annual Science Talent 
Search is sponsored by the Westinghouse 
Educational Foundation and conducted 
by Science Clubs of America. 


Westinghouse 


PLANTS IN 25 CITIES 


Tune in: JOHN CHARLES THOMAS — 


Sunday 


TED MALONE 


11:45 am, 


essays 


1F ANY OF YOUR SENIORS 
show exceptional scientific 
aptitude, by all means en- 
courage them to enter the 
Fifth Annual Science Tal- 
ent Search, conducted to 
discover the most promis- 
ing youthful scientists o/ 
tomorrow. $11.000 in West- 
inghouse Scholarships will 
be awarded to winners 

plus 260 Honorable Men- 
tions which often result in 
scholarship offers from 


Essays on Scientific Projects 


Contestants must also write a 1,000-word 
essay on the topic, “My Scientific Project” 

stating just what they are now doing, or plan 
to do, in experimentation or research. These 
submitted 
December 27, 1945. 


must be 


Capital 


OFFICES EVERYWHERE 


2:30 pm, EWT, NBC. 


EWT, 


Monday through Friday, 
American Network. 


aptitude test... 


Science Talent Search aptitude tests 
Entrants in the Science Talent Search must first 


other 


which determines their 
scientific knowledge. reasoning powers and 
general aptitude. High School Seniors — 
both boys and girls 
test right in your own school, 
early in December. 


can take this 


no later than 


sources, 


take an 


range of 





Trips to Washington, D.C., for 40 Finalists 


Judges then select 40 finalists who are invited to 
attend the Science Talent Institute at the Nation’s 


as guests of Westinghouse. The chance 


Talent Institute, meet 
places of national interest! 





of a lifetime for your Seniors to attend the Science 
famous scientists, visit 





MAIL COUPON FOR COMPLETE INFORMATION 


cience bs of America(ST-l 

1719 N. St N.W Washington 6, D. ¢ 
Viease tell me 
in the Fiftl 


vow I can 
tudents who may enter the competition 


Annual Science 


arrange to 


NAME 


SCHOOL... 


SCHOOL ADDRESS 


Talent Search 


ry abler Seniors participate 


I have (number 


POSITION «2200 





‘ 
' 
' 
' 
' 
‘ 
‘ 
' 
' 
' 
' 
‘ 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
' 
‘ 
' 
' 
' 
: 
' 
‘ 
' 
' 
' 
' 
s 
' 
' 
' 
‘ 
' 
+ 
‘ 
‘ 
' 
' 
' 
' 
/ 


THE SCIENCE TEACHER 











eee 


= 
m 
mn 





[eS ea rE 


THE SCIENCE TEACHER 


Official Journal of 


National Science Teachers Association 
of the United States 


A Scientific and Professional Association 


OFFICERS 


Presiden Regtonal Vice-Presidents 
Philip G. Johuson Greta Oppe (Southern 
Cornell University Ball High School 
Ithaca. New Yor Galveston, Texas 
General Vice-Presidents Robert H. Carleton (kastern 

Summit) High School 
J 
Norman Ro DD. Jones Summit. New Jerse 
Southwest High Schoo! 
O735a Mardel Street Recording Secretar 


( s ' 
SI Louis 9. Missoun Dehoraly. Risssetl 


\Mioris Meister State Teachers College 
Bion High School of Science Framingham, Massachusetts 
New York, New Yor! 

Corresponding Necrvelary 


Regional Vice-Presidents 


Nathan \. Nea 


W. Bayard Buckhiaim (Western Board of Education 
High School Cleveland, Ohio 
50 Buckeye Avenue 
Oakland, California Treasure) 

hied W. Moore (North Central Hugh ©. Muldoo 
Senior High School Duquesne University 
Owosso, Michigan Pittsburgh, Pennsvivania 


DIRECTORS 


VIauiiice | \mes, 1916 Hugh ©. Muldoon, [947 


New York City Federation of Scrence Clubs Duquesne University Conterence for Science 


leachers in Catholic High Schools 
Klorence Billig, 1916 


National Assoctation tor Research in Serene Leo J. Fitzpatrick, TOTS 
leaching New Eneland Physics Peachers Association 

John C. Hoog, 1916 Laurence L. Ouill, 1948 
New Eneland Chemistry beachers Association Division of Chemical Education American 


Chemical Societs 
\W. He. Michener, 1916 


American Association of Physics Teachers 


Merl A. Russell 


National Association of Biology Leachers 
hintl [.. Massey, 1947 


> gr . {) , 
Central Association of Science and Reuben TP. Shaw, 1948 


Mathematics VPeachers Middle States Association of Science Leachers 
Paul R. Young, 1947 Dwight EF. Sollberger, 1948 
Garden Education Section, N.S. TT. A American Nature Study Societys 


Science teachers’ organizations are invited to affiliate with the National Science Leachers 
\ sociation. For information write to anv officer. 


OCTOBER, 1945 7 





BALOPTICONS | 1 


a For 































Immediate 
A § 
Delivery 
osep! 
Hic 
ees a 
Almost any material, black and white or full color can be projected successfully Rho 
with the ERM or LRM projectors. Every tint and detail appears on the screen Cliff 


exactly as in the original, and printed matter reads correctly from left to right. 

These instruments satisfy practically every educational need. They will project 
photographs, postcards, pages or pictures from magazines and books, stamps, 

coins, maps, charts, drawings and the like up to 6x63g” in area, and even 

solid objects such as geological or botanical specimens, curios, and flat me- ap 
chanical parts. They have even been used to project chemical reactions car- 
ried on in small dishes. 

The LRM in addition carries equipment for projecting the standard size lantern 
slide and a special slide carrier is also available to accommodate 2x2” Koda- RM 
chromes. } CB 
Outstanding is the brilliant screen image possible although only a 500 watt 

lamp is used. In the class room this feature is important for it enables use 

to be made of a comparatively light room so students can easily make notes 

and observe fine details without eyestrain. Comfortable operation is assured 

in both models by a built-in cooling fan 


No. 78280A 
roject ft $100.00 
No. 78280B ' ; ” “‘projectior 100.00 | 
No. 78270A \ M ! th 14" 
Por pt t 140.00 
No. 78270B ' A with 18” "or } 
140.00 
3.00 


Complete details and literature available. Ask for Bulletin E132, or send us your order 
for immediate shipment from our stock 
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A New Single-Stage 


Vacuum and Pressure Pump 









, a cee a 
— é. , Especially Recommended 
Ca ll % for the 
High School Laboratory 
Ov)? ; } " 
, — - : 
r & 


if 


WELCH 


No. 1410N 


FEATURES 


GUARANTEED VACUUM FREE AIR CAPACITY 
0.02 MM PRESSURE 15 POUNDS 21 LITERS PER MIN. 
OPERATES AT 450 RPM PER SQ. IN. NOISELESS OPERATION 


Mhis is a splendid general utility, vacuum and pressure pump, especially adapted to 


the needs of the high school laboratory. It is a single-stage rotary oil pump operating on 
the same principle as the well known WEILCH DUO-SEAL. 


1410N. WEGNER PUMP, 110-Volt A. C. Motor with Pump Plate $65.00 


Write for Circular 


W. M. WELCH SCIENTIFIC COMPANY 


Established 1880 


1515 Sedgwick Street Chicago 10, Illinois, U. S. A. 
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Utilization of Industrial Waste 


RALPH K. CARLETON 


Rhode Island State College 


Introduction 

F THERE be any benefits to America which 

come directly or indirectly as a result of 
World War II, probably none will be of a 
more lasting influence than the conservation 
of our natural resources and the utilization 
of waste products. We have been compelled to 
sive thought to these matters in conjunction 
with the successful prosecution of the war. 
and habits so forcefully acquired are likely 
to leave their imprint upon us. 

It has long been recognized and admitted 
that America was the most wasteful nation on 
earth. Why shouldn’t it be? America 
heen blessed with a great variety and quan- 


has 


tity of minerals, as well as a vast amount of 
other natural resources. Wastefulness of these 
natural resources has seemed to be concomi- 
tant with the history and development of this 
country. Witness the wanton destruction of 
the immense buffalo herds that once roamed 
the plains of the West. Or, the near extinction 
of the mourning dove. which is seldom seen 
in the eastern part of this country today, but 


still flourishes in the Middle and far West. 


NE CAN still recall very vividly the number 
of times a day some member of the family 
used ot ‘grab’ the family car and drive down 
town on errands of one kind or other 
of them 


many 
extremely trivial, now that we think 
about them. After several years of war and 
rationing, we are inclined to think twice be- 
fore using the car for other than the most 
urgent needs. Well, of course, these are war 
times and some day Peace will come and then 
maybe these restrictions imposed by various 
government agencies will be removed or at 
least modified to some degree. Ah! but then 
instead of having to supply just our own needs. 
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Kingston, Rhode Island 


we are going to have to meet the demands of 
the World with a lot of our own goods. This 
situation again is one of the results of the 
war, and will certainly not be changed ma- 
terially when the war comes to a close. Some 
materials which we used to have in quantity 
may never again be readily available. Un- 
doubtedly, hard rubber will not be employed 
in any appreciable quantity again—for two 
reasons, first, the supply of rubber. that is 
natural rubber, may never be as plentiful as 
it was, and secondly, plastics will undoubtedly 
make hard rubber obsolete and old-fashioned. 


Dyes From Coal-Tar 
ROM WHENCE 


come? 


will these materials 
Some will be fashioned. no doubt. 
from substances that used to be thrown away 


wasted. 


new 


Let me cite one or two classic il- 
lustrations of what | mean. The year 1856 is 
a long way off, yet not so far when considered 
from the standpoint of industrial development. 
Yet. because of something important that hap- 
pened in that year. we see and use many 
brightly colored materials and have various 
medicinals and can utilize necessary chemicals 
William Perkin 
only 18 years of age in the year 1856 and had 
gotten a job as laboratory assistant to A. W. 
Hofmann, a noted German chemist who had 


in photographic work. was 


recently come to Great Britain to teach in one 
of the universities. For many years prior to 
1856, the people of England had lighted their 
street lights and homes by burning gas. This 
gas was generated by the destructive distilla- 
tion of coal, i.e., by heating coal in a special 
type of container called a still or retort from 
which air was excluded If the air had been 
freely admitted. the coal would have burned 
to form carbon dioxide gas (CO.,) and only 
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ash would have remained in the retort. Ac- 
companying the production of the illuminating 
gas however, was formed a black tarry liquid 
whose disposal constituted a serious problem. 
What could be done with it? Where could it 
be disposed of? The people confronted with 
that question did what most of us would do 
under similar circumstances—they ran it off 
into rivers and streams where it killed a lot 
of fish. Lawsuits were instituted and the light- 
ing companies were confronted with the pay- 
ment of heavy damages. Something must be 
done o remedy this serious problem. And it 
must be done quickly. 

For many years, quinine had been used to 
combat malarial fevers, but the supply which 
came from natural sources—the bark of the 
Cinchona tree—was insufficient to meet the 
demand. If only quinine could be made syn- 
thetically. William Perkin thought that it 
might be made from coal tar. Anyway, it was 
worth a try. Perkin was so intrigued by the 
problem that he kept at it during the Easter 
vacation period. However, after he got his 
apparatus set up and the heating underway he 
unfortunately fell asleep—the heating prog- 
ressed too far and the thermometer in the 
flask broke, and the mercury in the bulb fell 
into the mixture. The globule of mercury how- 
ever, proved to be a “blessing in disguise”. 
Perkin was terribly disheartened when he 
awoke and realized that apparenlty all his 
effort had been in vain. Nevertheless, he pro- 
ceeded to clean up his broken apparatus and 
found in the flask no crystals of quinine, but 
instead a dark substance with the consistency 
of mud. Moreover, he observed that when this 
substance was dissolved in water, it gave a 
He immedi- 
ately gave his attention to this unknown ma- 
terial which he assumed to be a dye, and it 


beautiful violet-colored solution. 


was not long before it was being manufactured 
It was named Mauve and 
was the first dyestuff prepared synthetically 


on a large scale. 


lt was the first of a tremendous number of 
the so-called “coal-tar dyes” or “aniline dyes”. 
Perkin, afterward Sir William Perkin for he 
was knighted by Great Britain for his work, 
had failed to produce quinine, but he had 
succeeded in finding a new use for what had 
hitherto been an undesirable waste product 

that is. coal-tar. From that humble beginning 
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has developed through the years, the immense 
dyestuff industry of the present day. From 
then on, the black ill-smelling coal-tar was no 
longer a waste material, but the source of a 
multitude of coloring substances and a hos! 
of other products such as medicines and& 
photographic chemicals and many other items 
so important and vital to present day life. 






ine 


Building Material From Sugar Cane 
F ONE mentions the word sugar today, what 
comes to mind? Why, quite naturally ra. 
tioning and sugar stamps. But I would like 
to direct your thought to the source of much 
of the world’s sugar, namely, the sugar cane, 
For many years the stalks of the sugar cane 
from which the syrup had been extracted, were f 
allowed to accumulate in huge piles. These / 
represented a tremendous accumulation of 
waste. Of course, some of it could be burned 


stad 


for fuel purposes, but it accumulated faster 
than it could be disposed of. Finally the idea 
occurred to an investigator—why not grind? 
up the waste—mix it with some sticky sub-[ 
stance which would bind the fibres together | 
and then subject the mass to pressure. You 
know what the result of these experiments was | 

Celotex—or wall board. Think of the ex-| 
tensive use to which this synthetic building 
material has been put in the construction of 
houses and buildings of various types. And 
the utilization of this material is only com. 
mencing. This treatment of waste sugar cane f 
opened the way for the application of similar 
methods to other waste fibrous substances. 
The commercial production of sugar cane was} 
established in the United States shortly after 
the Civil War, and it is a matter of record 
that during the intervening period, many at: 


EEN 
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tempts were made to utilize ‘bagasse’ or waste 
sugar cane in the production of paper or paper 
products, barrels or other containers, or as a 
base for stock foods. None of these under- 
takings proved successful and bagasse con- 
tinued to be utilized by the sugar mills as a 
makeshift fuel, until about 1920 when produc: 
tion from bagasse of a material for the ther- 
of homes and similar  strue: 


mal insulation 


tures was born. This was, of course, Celotex. 
Sugar cane is not a merchantable product in 
volume and when cut, must be crushed and 
the juice extracted with the least possible de- 
lay. After the crushing of the cane, there re 
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sults a fibrous product known is Louisiana as 
‘bagasse’. Prior to the development of the 
Celotex industry, this bagasse was burned in 
Dutch ovens as a fuel for steam generation- 

not because it was a good fuel, for it was not. 
but because it had to be disposed of on ac- 
count of its bulk. By 1920 the sugar industry 
in Louisiana was referred to as in “a flourish- 
At that time the industry pro- 
duced sufficient bagasse to manufacture ap- 
proximately four million square feet of ther- 
mal insulaiton products per day. The Celotex 
plant now has a daily capacity of more than 
2.000.000 square feet and represents an in- 
vestment of well over $5,000,000.00, annually 
utilizing more than 10,000 carloads of the 
hagasse in its operation. 


ing condition” 


A Chemical From Cornstalks 


You have only to ride through the wide 
open country of the mid-West to see in the 
fall of the year huge quantities of cornstalks 
left after the ears of corn have been harvested. 
These stalks used to be burned in the spring 
of each year and about the only beneficial 
effect was the relatively small quantity of ash 
that had a slight fertilizing effect on the land. 
The Quaker Oats Company had need of fur- 
fural, a liquid chemical. It found it 
could be gotten from fibrous substances like 
cornstalks. 


was 


It can also be obtained from oat 
hulls, and for some reasons this source ap- 
pears to be better suited for the purpose even 
than cornstalks. The method is practically 
the same regardless of the source. 

The three largest cereal crops of this coun- 
try are oats, wheat and corn. Wheat and corn 
are collected large quantities only in the 
The wheat chaff and the corn 
cob and corn stalks are generally left on the 
farm, but oats on the other hand come to the 
mill with the groat, which is the name of the 
oat grain, firmly incrusted in the hull. Thus, 
the main job done at on oat mill is to separate 
the hull from the groat. Once a_ perfectly 
clean groat is obtained it is relatively easy to 
convert it into the fuem of an edible cereal. 
There are therefore, two types of products—an 
edible cereal and a cellulose-pentosan complex 
in the form of the hull which is so much 
waste. Furfural, as mentioned above, is a 
chemical which has been needed in quantity 
for years and the hull of oats as well as the 


form of grain. 
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cobs and stalks of corn appear to supply the 
answer. A needed chemical from waste. 


Chemical Products From Wood Waste 

HE WASTE accompanving the wood indus- 

tries has long been recognized. It is still 
true that, taking the tree as a whole, an aver- 
age of only 320 ft. of lumber is used for each 
1.000 ft. that stood in the forest. Over 60% 
waste. We have never been called on to con- 
serve and utilize every branch and piece of 
wood as have the peoples of France and Ger- 
many-and other European countries. We have 
always had so much. Let me quote a state- 
ment from a technical journal* published less 
than ten years ago. The author says: 
“Tf all the wood wasted in the manufac- 
ture of yellow pine lumber in 1907 had 
heen steam distilled for the production of 
wood turpentine. it would have yielded 
more than the total production of gum 
If all the wood 
wasted in the manufacture of lumber from 
spruce, hemlock, poplar and cottonwood 
in 1907 had been used for paper making. 
it would have furnished all the paper 
made from wood in that year. If all the 
wood which went to waste in the manu- 
facture of chestnut lumber in 1907 had 
been used to make tanning extract, 
could have made twice as much as was 
produced from chestnut cordwood used 
for that purpose. The waste in the manu- 
facture of beech. birch, and maple lum- 
ber in 1907 was nearly equal to the quan- 
tity 
while waste in the manufacture of oak 
lumber was twice the quantity of all hard- 
woods used for distillation.” 


turpentine in that year. 


we 


of these woods cut for distillation 


The scene has changed some since 1907 
but sawmill waste still constitutes a real prob- 
One mill alone may have as much 
20,000 tons or more of waste to dispose of. 


lem. 


In attempting to solve this problem, some in- 
teresting products have been obtained. The 
processing of wood into manufactured prod- 
ucts may consist of heating the finely divided 
wood with high pressure steam and suddenly 
releasing and exploding the wood into small 
resultant fibres which in turn may be com 


‘Proceedings of the 


Second Dearborn Conference of Agricul- 

ture, Industry and Science—May 12, 13, 14, 1936. 
Continued on page 32 
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ITH Victory achieved and transportation 
somewhat easier, association meetings 
again are coming to the fore. Planning must 
be done. Science teachers will want to get to- 
eether, as has long been their custom, in local. 
regional, state and national meetings. There 
are vital problems to discuss. Plans are al- 
ready going forward in some areas. What are 
you doing in yours? Whether you consider 
yourself a leader among science teachers or 
not, now is the time to express your interest 
in a professional movement that is to your 
advantage and a benefit both to your com- 
rades in education and to the youth in our 
schools. A local meeting, if none other, is a 
great help in the stimulus it gives. Regional 
and state meetings are still more important 
hecause you are able to work to some end in 
meeting the problems of science teaching. 
Still more important is it that local and state 
zroups work through a national organization 
with an expectation of real achievement. Now 
is the time to use your influence for a com- 
plete local, state, and national cooperative 
movement. Write to Dr. Philip G. John, presi- 
dent of the National Science Teachers Asso- 
ciation, concerning some important problems 
in teamwork ahead. 


NSTA PLANS 


The executive committee of the National 
Science Teachers Association met in Wash- 
ington, D. C., June 21-24 and formulated a 
comprehensive science program for achieve- 
ment ahead. The purpose for which the meet- 
ing was scheduled were, “1) preparing sug- 
gested surveys, reports and bulletins to be sub- 
mitted to the United States Office of Educa- 
tion for consideration in connection with a 
program of cooperation between that office 
and the NSTA; 2) discussion of and arrange- 
ments for an extensive program of coopera- 
tion between NSTA and the Cooperative Com- 
mittee on Science Teaching; and 3) discus- 
sions and decisions pertaining to a number of 


urgent NSTA problems.” Commissioner 


Studebaker of the Office of Education met 
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* 
BS 6! As 
with them. Considerable attention was given 2 held 
to possible services that could be performed ; ings 
by the national government through _ the catio 
United States Bureau of Education. These you | 
could include bulletins dealing with the use in o 
of museums; outdoor laboratories and trips J goals 
afield in elementary science teaching; film | l. 
lists arranged for teachers; and the all pur. | tic 
pose science laboratory for the small heh - 
school. A substantial budget was set up and J - 
plans formulated for securing funds were in fe 9 
stituted. However it should be pointed out | " 
that generous financial support on the part | \ 
of both science teachers and industry is es: » to 
sential to achieve maximum results. pa 
CONSUMER SCIENCE > 
N AREA of ever increasing interest is scien- F th 
tific consumer buying. Some study in this * 
field has already been sponsored by the NSTA. is 
The many varied products now offered for a | ‘1 
particular use. all the way from food and fy 
clothing to mechanical equipment. requires a 7 
choice in terms of performance that can be § Y 
7 ‘ ‘ , 
expected. If a choice can be made _ intelli- 
gently, the consumer has some advantage in : 
getting the most for the money invested. Here % 
is where science teachers can help by giving : 
some direction of science principles to con- 
sumer problems in their regular science : 
courses. Association members who have not , 
received a report of the work done in con- . 
sumer education should write the secretary. 
OUR FRONTSPIECE ' 
, ; id t 
Our frontspiece presents the battleship USS , 
Missouri in action, in the Pacific. To the right 
in this unusual picture you can see a salvo olf ' 
six projectiles that have just been fired. This ) 
latest powerful battleship of the Iowa class is : 
a marvel of scientific perfection, both from 
the standpoint of construction and operation. : 
Its action, all the way from range finding. 
handling the guns, firing, holding the ship in . 
position for pin point accuracy, and many 
other operations. all depends on the use of 
science to the fullest extent. 
om 
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es YEAR 1944-45 was an active one for our 
Association. While no large meetings were 
held there were, nevertheless. several meet- 
ings which were major as far as science edu- 
cation was concerned. It may be helpful to 
vou if these major developments are reviewed 
in order that we may all set our sights on 
goals for the future. 
1. The National Science Teachers Associa- 
tion was organized in April, 1944. Tempo- 
rary officers and directors were selected 
and a Plan of Action was prepared. 
2. A committee of the Association met in 
the United States Office of Education in 
(August, 1944 and worked out a blue print 
to reveal what the Office might do to im- 
prove science instruction. 
3. An acceptable draft of a constitution for 
the Association was prepared in Cleveland 
in September, 1944. This draft of Govern- 
ing Rules was approved by representative 
groups during October, 1944. 
1. The Association secured a grant of $750 
from the Consumer Education Project of 
the National Association of Secondary 
School Principals. Several manuscripts 
were prepared during November, 1944 and 
reported in meetings held in conjunction 
with other organizations of science teachers. 
5. The Committee on Public and Profes- 
sional Relations of our Association de- 
veloped plans for enlisting the cooperation 
of Educational Institutions and Commercial 
organizations in the program of our Asso- 
ciation. These activities led to meetings 
with representatives from such organiza- 
tions during April and May of 1945. 
6. A committee of the Association met at 
the invitation of the United States Office 
of Education in June, 1945. This commit- 
tee left with the Commissioner of Educa- 
tion outlines of several projects which 
should be undertaken as soon as possible. 
The Association was informed that action 
on these proposals would be undertaken at 
the earliest possible time. Furthermore, our 
Association was assured that our help was 
greatly appreciated. 
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National Science Teachers Association 


By. Dr. Philip Johnson 


7. The Executive Committee of our Associa- 
tion met in Washington in June, 1945 and 
approved a plan whereby educational insti- 
tutions and commercial organizations would 
be given a personal invitation to participate 
in the program of the Association. The 
chairman of the Committee on Public Rela- 
tions was authorized to give full time for 
two months to the development of this pro- 
ject. Substantial progress has been made 
and a full report will be released in a few 
months. 

&. At its June meeting, the Executive Com- 
mittee studied the advisability of attempting 
to secure federal support for a program 
which would make possible improvements 
in science instruction. After much counsel 
and help. the Association, through its Execu- 
tive Committee, decided that a great amount 
of useful educational work could be done 
through hearings and other discussions 
which would be stimulated by the sponsor- 
ing of a federal aid bill for science instruc- 
tion. A bill S1316 called High School Sci- 
ence Aid Bill was introduced in the Senate 


of the United States on July 26, 1945. 


9. Following the meeting of the Executive 
Committee of our Association in June, a 
Legislative Committee was appointed to 
study all federal legislative bills which may 
have a direct or indirect influence on science 
instruction. This committee is working and 
will continue to work for the best interests 
of science instruction. 

10. Plans for a series of sectional confer- 
ences on science instruction have been pre- 
pared and details will be announced as soon 
as restrictions for inter-state meetings have 
been removed and when support for such 
conferences has been secured. 


T IS OBVIOUS to you, | am sure, that these 
activities cannot be discussed in detail in 


this report of your Association. This summary 
has been given to assure you that the Asso- 
ciation is actively at work on plans and pro- 
jects which seem to offer substantial grounds 
for hope that science instruction can and will 
be improved. Our sights are set on Better and 
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More Science Instruction in the Schools of the 
Nation. We can achieve this goal if each of 
you will also set your sights on the same goal 
and work unselfishly for its achievement. You 
should work for it in your own classroom 
teaching, you should work for it in your 
school and community. You should work for 
it in your state and throughout the nation. 
There are no direct financial rewards for 
this type of work but substantial and un- 
selfish work will not go unrewarded. You 
will likely get a more generous allotment for 
supplies and equipment and you may 
or more salary increases. You may get op- 
portunities for better teaching positions and 
your good work may attract the attention of 
publishers. You will win the benefits which 
come from a deeper appreciation by the pub- 
lic of science and the methods of scientists as 


get one 


ways to work toward the solution of our post- 
war problems. 


HE OFFICERS. and 


members of our Association receive no di- 


directors, committee 
rect reward for their work in our profession. 
You can indicate your appreciation by renew- 
ing your membership promptly and securing 
one or more new members for our Associa- 
tion. Surely the activities which have been re- 
vealed are worth the cost of a membership 
when you get The Science Teacher and a year- 
book as a regular service. Many persons have 
worth 
$5.00, which is our Sustaining Membership 


demonstrated that they believe it is 


fee. $1.00 continues to be our Active Mem- 
bership fee. Where can you get so much for 
so little? 


High School Science Education Act of 1945 


Note: 

This Act known as $1316 was introduced in the 
lst session of the 79th Congress on July 26th, 
1945. It was introduced by Senator Thomas of 
Utah. After its introduction, it was referred to 
the Committee on Education and Labor of the 
United States Senate. As members of the Asso- 
ciation, you will be interested in the major 
features of this Bill and you will wish to do 
everything which is proper in its promotion. 


HERE have been many and lengthy discus- 

sions of how science instruction might be 
implemented in the schools of the United 
States. After much planning and consulting 
with leaders, the Executive Committee of the 
National Science Teachers Association decided 
to seek federal aid for the improvement of 
science instruction. It was felt that other bills 
now pending did not recognize adequately the 
great importance of the high school science 
work. Furthermore. it was deemed that now 
was a strategic time to launch a definite plan. 
which, if approved, could bring science in- 
struction in the schools more nearly to the 
esteemed position which it now enjoys in the 
minds of most Americans. If passage is not 
affected in this Congress, much substantial 
educational work would be accomplished 
which would be likely to improve science in- 
struction in many indirect ways. 
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The Major Features of the Bill 


(1) It is in many respects similar to the legis- 
lative acts which have provided federal 
aid for vocational agriculture and home 


economics. 


~ 


It calls for appropriations to be used for 
salaries other 
visors and teachers of the natural science 


and expenses of super- 
subjects. for costs of supplies and equip- 
ment needed for effective instruction. and 
for research and developmental projects. 
administration of the 
program would be the responsibility of 
the several states and territories. 


(3 


The control and 


(4 


The program, if approved. will be ad- 
ministered through the United States 
Office of Education. 

Apportionment would be based on the 
number of inhabitants between 15 and 19 
years in a state or territory as compared 
to the total number of such inhabitants 
in all the nation. 


(6) The natural sciences referred to in the 
Bill include the high school sciences; gen- 
eral science, biology, physics, chemistry 
and earth sciences together with other 
subjects representing 


special arrange- 
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This would in- 
clude aviation, conservation, floriculture, 
gardening, meteorology, radio and other 
types of applied sciences. 


ments of such materials. 


(7) The appropriations requested begin with 
$4,000,000 for 1946 and increase an- 
nually to $20,000,000 after 1950. 


Other details may be noted when you 
secure a copy of $1316 and you study it 
carefully. In the course of hearings. the 
Bill may be amended and otherwise re- 
vised to include features which 
strengthen the legislation. 


What You Should Do NOW 


Write a personal letter to your senator 


would 


calling attention to your needs for sup- 
plies and equipment, your need for help 
on problems related to instruction, and 
your ideas concerning the importance of 
science instruction for our future national 
welfare and security. Make your letter 
genuine, personal, and vivid. 
(2) Write a similar but not identical letter 
to a member of the Committee on Educa- 
tion and Labor of the United States Sen- 
ate. Secure names and addresses from 
the Congressional Directory. 
Arrange to hold a meeting of your school 
staff either alone or with the 
science teachers of other nearby schools. 
Perhaps you can make plans for an all- 
city 
the 
ing 
ing 
a letter might well be sent to your Sena- 
tor as well as to a member of the Com- 
mittee on Education and Labor of the 
United States Senate. 


science 


Discuss 
proposed legislation at such a meet- 
and have the secretary of the meet- 
write a letter for your group. Such 


or an all-county meeting. 


(4) Try to make an opportunity to discuss 
the proposed legislation with your sena- 
tor or your member of the House of Rep- 
resentatives. Remember are inter- 
ested in improvements in the teaching of 
science because of what it means for the 
nation and the world rather than any- 


we 


thing selfish or grasping. 


When Have You Done Enough? 


You cannot do too much or continue what 
vou do too long if you are genuine, thought- 
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ful, unselfish. and democratic in your actions. 
The foregoing suggestions are all judged to 
be proper as general types of promotional ac- 
tivities. You should not feel that your letters 
or your comments are likely to be too awkward 
or of no value. Each and every comment with 
your associates will make a difference. Each 
and every reaction to releases in the public 
press will have its influence. Here is your 
opportunity to support something which can 
effect our professional efforts in a truly major 
way. The passage of the bill would bring di- 
rect evidences of this effect but your work for 
the bill even if passage does not happen this 
year will help to educate our national leaders 
to the importance of science to our national 
welfare and security and how the benefits of 
improved science instruction might be 
achieved. 

The Association’s Com- 
mittee on Legislation would be pleased to have 
copies of your communications. Kindly send 
such copies to the Chairman, Prof. Hanor 
Webb, George Peabody College for Teachers. 
Nashville, Tennessee or to one of the follow- 
ing members: Mr. Norman Jones, Mr. Morris 
Meister, Mr. Hugh C. Muldoon, Mr. R. Will 
Burnett, K. Lark-Horovitz. 


members of our 





CALIFORNIA ASSOCIATION 

The California Science Teachers Association 
their new officers. They are: 
President, Mr. Wm. V. Emery, 677 Spruce 
Street, Berkeley 7; Vice-president, Mr. J. A. 
Perino, 2991 24th Avenue, San Francisco 1; 
Secretary, Miss Winifred Smith, 46 Nace 
Street, Piedmont 11; treasurer and recorder. 
Mr. Mauri Gould, 606 Adams Street, Albany 6. 

Mr. Gould is serving as membership Chair- 


announce 


man. 

Steps are being taken to organize the South- 
of this under the 
leadership of Mr. Marion E. Taggert of Santa 
Barbara, Calif. 

NEW DIRECTORS 


Mr. Marion E. Taggert, La Cumbre Junior 
High School, Santa Barbara, California. 
Mr. Malcolm D. Campbell, Dorchester High 


School for Boys, Dorchester. Mass. 


ern Branch Association 
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NORMAN R. D. JONES 


Vice President and Membership Chairman 


Legislation. The N.S.T.A. Board of Directors 
authorized the introduction of Senate Bill 
NX. 1316 into Congress. which was so gracious- 
ly done by Senator Elbert D. Thomas of Utah. 
a member of the Education and Labor Com- 
mittee of the Senate. 

The purpose of the Bill (as stated on it) is 
“to further promote the National strength. 
security and welfare by assisting the States 
and Territories in extending and improving 
courses of instruction in the natural sciences 
through public secondary schools.” 

HELP WANTED: 


writing to Senators on the Education and 


Each of you can help by 


Labor Committee: your own Senators and 
Senators from other States. asking them to 
support this legislation. An informal letter 


in your own words will be far more effective 
than a form letter which might be suggested 
to you. 

Dr. Hanor A. Webb of Peabody Teachers 
College of Nashville 


selected as Chairman of the Legislation Com- 


Tennessee has been 
mittee. 

Sections. The purpose of the request on our 
membership blanks, to state. “Section or 
you desire to become 


Our 


5 provides for 


Sections” with which 
associated has been raised by several. 
By-laws, Article 3 


The following sections have 


Section 
these formation. 
been given approval by the board of directors: 
Elementary Science. General Science. Biology. 
Physics, Chemistry.Earth Science, Conserva- 
tion and Gardening. 

The purpose of a “Section” is to group to- 


gether members having a common interest in 


a special phase of Science. Now that full 
conventions can again be held. each of these 


will fully 


lime alottment for special meetings of these 


“Sections” he organized, with a 
groups. 

Sctence Talent Search. Most of you know of 
this worth while project but if any of you do 
not, address requests to Watson Davis, Science 


Service. Washington D. C. for information 
concerning it. 
Please urge your students. who have not 
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already done so, to complete all requirements | 


for entry of their projects as early as possible 


as they must be sent in by the early part of 
December. 

Summer School:-Memberships. An Invitation 
to become members of N.S.T.A. 
to those in attendance at two summer schools 
this summer with excellent results. Thanks 
to Dr. S. R. Powers of Columbia University 
and to Dr. Hanor Webb of Peabody Teachers 
College. 


was extended 


We hope more will do like wise. 

The Wisconsin 
Junior Academy of Science has recently been 
formed under the able leadership of Dr. John 
W. Thomson. Assistant Professor of Botany 


Junior Academy of Science. 


of the University of Wisconsin. 


The 1945 Yearbook — entitled, 
“Science Instruction for National Security” 


Y earbook. 
will be published in November. It will be 
issued as a seperate publication this year. 
Some very fine articles by prominent leaders 
in the field of science will be included in it. 
1944-45 membership will 
receive a copy of it as part of their dues. 


Those holding a 


Others may receive a copy by enclosing 50c 
to the writer of this column or to the N.S.A, 
State and Miss Grace 
kK. Lippy. Hood College, Frederick, Maryland. 
Miss Vivian Lindsay, High School or 1002 
Crawford Road. Rock Hill. South Carolina. 
Mr. S. Howard Williamson, East High School. 
Denver, Colorado. Miss Zelda J. Lurie, 231 
Winthrop St.. New Britian. Connecticut. Mr. 
Imer Headice. Kirkwood High School, Kirk- 
Missouri. 

Miss Greta Oppe of Ball High School. 
Galveston, Texas. A vice-president of N.S.T.A. 
representing the Southern Area, is chairman 


Veu 4rea Directors. 


wood. 


Vews. 


of the Junior Division of the Texas Academy 
of Science which will hold its annual meeting 
at Baylor University, Waco Texas. the 8th. 
Oth and LOth of November. 

Mr. Robert K. New 


Jersey. who had served as one of the directors 


Carleton. of Summit 


from that state was elected as Eastern Vice- 
President of N.S.T.A. 
Mr. James A. Keeh. State Director of Vermont. 
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will conduct a “Science Forum” at the Ver- 


mont Education Association meeting in 
October. 
Mr. J. W. Galbreath. Southern Illinois Di- 


rector. was chosen as a representative of St. 
Clair County to attend a 2 weeks summer 
school on Conservation near Chicago, Illinois. 
S. Clay Coy, formerly a Sttae Director from 
Grand Junction, Colorado, has accepted the 
principalship of the Junior H. S. in Lawrence. 
Kansas. 

Miss Mary H. Hawkes who has been serving 
as our Montana State Director has accepted 
a position at Hood River, Oregon. In addition 
to her regular classroom work, she will do 
analytical work for apple growers in that 
area. 

Other changes are: Dr. L. E. Wilkins of 
Whitmore College, Spokane. Washington. to 
Angeles. California. Dr. Ralph M. 
Edeburn, of Marshall College. Huntington. 
W. Va. to Aliguippa. Pa.. Mr. Gordon I. 
Barons of Delanson. New York, to Attica. New 
York.. Dr. Cleveland Franks of California to 
Tyler College, Tyler, Texas.. Mr. L. F. Bow- 
man of Piqua, Ohio, to Columbus, Ohio., Mr. 
R. N. Ostreim of Dickinson, N. D.. to Spirit- 
wood, N. D. 


Renewal. 


Los 


The Memebership Year is from 


November Ist through October 31st. Thus 
the December (followed by the February. 


\pril and October) Issue of the “Science 
Teacher” will be part of the 1945-6 member- 
ship year benefits. 

If you have not responded to the renewal 
letter (which has been mailed to you) will 
you please do so immediately so that you 
will not miss a single copy of our fine publi- 
cation. 

Prompt renewal will aid your officers in de- 
termining the number to have published. 
Change of Address. Please notify us of any 
changes of address. 

Meetings. Meetings are again permissable 
since convention limitations have been lifted. 
It is hoped that all science organizations which 
have been inactive during the “War” will 
again start the holding of meetings. The ex- 
change of ideas is a very valuable aid to 


scientific progress. 


Post-War Suggestion. Check your methods 
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and materials of teaching as “Boys” coming 
back from service will be in your classes. 
Special effort must be made to meet their needs 
in light of the matured treatment they have 
heen experiencing. 
The same essential and fundamental informa- 
tion must be taught but with probably a 
broader outlook than hither-to expressed. 
Slogan For This Year. Each member secure 
at least 1 new member. 
(Why not talk N.S.T.A. to your Colleagues, 
Friends and Neighboring City Teachers in 
in order to secure several? ) 
Wild-Life Measures. which 
would seriously hamper Conservation measures 
have been introduced into the United States 


Bill No. Ss: 518 which would 


permit the use of “live-decoys” in waterfowl 


Two measures 


Congress : 


hunting (a means of increasing the kill which 
is already excessive in relation to the supply) : 
and Bill No. H. R. 2081 which would take the 
control of waterfowl hunting regulations away 
from the Fish and Wildlife Service and return 
this 


Both of these measures merit a request to your 


power to Congress. 
Senator or Representative asking them to 
oppose these “Bills.” 

Institutional Memberships. A drive for ‘In- 
was authorized by yout 
It is hoped that sufficient 
funds will be raised to carry out plans for 


stitutional Members” 
Board of Directors. 


post-war progress. 


MISSOURI 
SCIENCE TEACHERS ASSOCIATIONS 
November 9. 1945 
DeSoto Hotel. Parlor D.—Luncheon 12:15 
Speakers: (Order to be determined ) 
Dr. F. W. Bubb, Professor of Applied 
Mathematics and Director of the Washing- 
ton University Phase of the Manhattan 
District Project on the Atomic Bomb. 


Topic: Atomic Energy (Bomb) 


\nnual meeting 


(Subject to censorship of the War De- 
partment ) 
Mr. Earl F. 


Department Owens-Illinois Glass Com- 


Schafer. Quality Research 


pany. 

Topic: Demonstration and Lecture on: Latest 
War Developments, Equipment. Textiles. 
etc.. of the Glass Industry. 
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Juniata College 


F WE ARE TO believe the many implications 

of today with its vast production of air- 
planes and other agents of rapid transporta- 
tion, to say nothing of the advertisers’ dreams. 
it would appear that tomorrow will be an age 
of streamlined speed. Our accelerated educa- 
tional programs suggest that teaching in gen- 
eral and science teaching in particular is be- 
ing and perhaps must be streamlined to keep 
pace with material developments. Certainly 
improvements in teaching and teaching meth- 
ods as well as skills must be made frequently 
in order that the capabilities of our youth be 
cultivated to their fullest. If our material 
progress is to continue, it is essential that our 
budding scientists be trained to a high degree 
in as short a time as possible. 
however. 


In this urgency. 
we cannot be content with a blurred 
principles. We must 
take time to establish a clear cut understand- 
ing of the relationships that still exist between 
causes and effects. 


panorama of underlying 


It is not enough that we 
teach the technical facts that explain how to 
perform certain intricate scientific procedures 
important as such teaching may be. It is in- 
finitely more important that we teach the fun- 
damental principles which our pro- 
based and the scientific method 
of approach to problems if our scientists and 
other 


upon 
cedures are 


learn the reasons that 
underlie these procedures. An old saying that 
will always have 

job but the man who knows why will al- 
ways be his boss” suggests again the import- 
ance of fundamentals. In the attempt to ac- 
celerate our educational procedures great care 
must be exercised if we are to avoid the teach- 
ing of mere technicalities. Chancellor Tolley. 
of Syracuse University points out that “in edu- 
cating youth for change. we must do more 
than equip them with the skills needed for 
their first jobs. In a 


citizens are 


“the man who knows how 


slave state vocational 
For education of 
free men much more is required.” 


training may be enough. 


N OUR present emergency we have heard 


about “pre-induction science” and 


the elementary 


much 


even “aviation in school. 
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Science Teaching for Tomorrow 


PRESSLEY L. CRUMMY, Ph.D. 









Huntingdon, Pennsylvania 





Perhaps such innovations have been inspired§ 


by the desire for motivation of secondary and & 
e lementary science. 
something has been needed. 


The Army 


Navy Training Programs have brought to our 


attention the need for young men and women 


trained in simple arithmetic not to 


basic science. 


ganization of new courses. It is possible that 
but it 
seems possible that an increased insistence on 
higher scholastic standards is the real need. 
Special skills can be quickly learned if the 
fundamentals are thoroughly 
Captain McNaughton, pointed to an_ easily 
recognized principle of education in the spring 


new courses have been needed also 


understood. 


We know all too well that § 


and 


mention 
the more intricate skills of simple algebra and 
In many areas the response to | 
these recognized deficiencies has been the or- § 
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of 1944, when he stressed the importance of | 


thoroughness in a pre-induction science course, 
He the type of thoroughness . . . most 
desired will be achieved not from trying to 
cover all possible phases of a subject but 
rather to those understandings 
abilities which are most important. and 
deavoring to secure complete mastery of 
them.” Obviously, that is our great need. We 
have not been so much in need of new courses 
as we have been in need of the mastery of cer- 
Whether 


we are at war or at peace we must insist on 


Says ~ 


select and 


tain basically important principles. 


mastery of the important underlying principles 
and skills. It becomes increasingly 
able that “The Three R’s 


primarily important. 


recogniz- 
* of our fathers are 
The man who has mas- 
tered basic arithmetic. who can read rapidly 
and with comprehension, and who can express 
has _ the 
tools for the mastery of new situations. 


Who 


discoveries will he made 


himself clearly in writing or orally 
To- 
morrow is a great unknown. can tell 
what new scientific 
tomorrow and yet all of our teaching today is 
for lt 
that we stress the principles and the basic 
Dean Kraus, 
of the University of Michigan has called 


“World 
THE SCIENCE TEACHER 


tomorrow, is increasingly important 


skills underlying our sciences. 


tention to this fact in speaking of the 
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Responsibilities of Education.” He says 
“whether or not the high school student im- 
mediately enters upon a life’s career or goes 
on to college the need for more substantial 
training in English, history and government, 
mathematics and science cannot be over-em- 
phasized.”” 


OTIVATION is easy for the inspired teacher 

of science. His subject matter is so fas- 
cinating that his least worry is the problem 
of inspiring interest. His main concern is 
that his students’ natural interest be main- 
tained and directed along productive lines. 
Personal experience has led the writer to be- 
lieve that there is little or nothing more satis- 
fying than the solution of challenging prob- 
lems. Probably no subject matter furnishes 
more such problems than that of the natural 
sciences. Consequently, the science teacher's 
desire to maintain and direct interest is easily 
It should be obvious that the teach- 
ers major difficulty is the selection of prob- 
lems that are challenging to the age group 
with which and the individuals with whom 
he is working. 


realized. 


have 
enough practical application to seem worth 
solving and they must be sufficiently diffi- 
cult to be challenging but they must not be 
so difficult as to discourage effort. Whatever 
other purpose such a graded series of selected 
problems might serve, they must above all else 
demonstrate the applications of basic prin- 
ciples. These problems need not, in fact should 
not, all be mathematical. Many of them and 
perhaps most will be of a physical or mechani- 
cal or perhaps physiological nature, depending 
upon the particular phase of science being 
considered. One of the incidental outcomes 
of such frequently repeated challenging ex- 
periences should be a familiarity with the 
scientific method of approach. Massey, has 
very significantiy pointed out that “we must 


Certainly they must 


make all of our science courses alive. vital. 
and functional; we must see that our students 
have a sure grasp of the basic principles of 
science and scientific thinking; that they have 
an understanding of the fundamental laws of 
the world in which we live; and that we de- 
velop scientific attitudes and encourage habits 
of scientific thinking.” 
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HE SCIENTIFIC method is one of investi- 


gation. It is a continual search for the an- 
swer to one problem after another. The scien- 
tist has retained a childlike curiosity but has 
added to it a willingness to work hard and for 
long hours. He has learned to approach his 
problems from the known and by accumulat- 
ing endless items of known fact to postulate 
the unknown. He is not satisfied with postu- 
lates, however, for he must continually search 
for additional facts and revise his postulates 
when necessary to fit his newly discovered 
facts. His is necessarily an open mind that is 
ready to recognize new evidence and to revise 
old ideas until the final truth is reached. As 
romantic as such a procedure may sound it is 
simply a planned attack but it is also a sus- 
tained attack. The scientist is a slave to his 
work in that he must be willing to work and 
to struggle as hard and for as long a time as 
is necessary to find his answer. His is a happy 
slavery though for he is so engrossed in the 
search for an answer that he is not greatly 
concerned about some of the things that he 
is missing. The true scientist is a rare person. 
Possibly he is born that way but there is every 
reason to believe that we have many more 
scientists today that are making outstanding 
contributions — to civilization than 
would be the case if it were necessary for all 


modern 


to inherit a peculiar mental pattern. It seems 
apparent that many and perhaps most of them 
have learned the methods and the satisfac- 
tions of scientific investigation. Each one of 
them must have come under the influence of 
one or more great teachers. Perhaps the par- 
ticularly influential and inspiring teachers 
were Maybe they 
were teachers of the ordinary elementary sub- 
jects. I would like to suggest that some were 
teachers of the basic 
arithmetic and reading. 


not teachers of science. 


processes of simple 


HE GREAT teachers 


not so much because of their profound 


of science are great 


knowledge of subject matter as because of 
their ability to sustain interest in their sub- 
ject and their insistence upon high quality of 
work. Perhaps the basic requirement in all of 
the sciences is accuracy. Accuracy is not a 
thing that can be secured without effort. It is 
the result of careful work, The teacher of 

Continued on page 38 
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Practical Tendencies in Physics 


EWELL G. PIGG 


North Georgia College 


N THE light of present world conditions, 
there is no reason why physics should not 
be made one of the most practical courses 
offered in the secondary schools. The mod- 
ern home and surrounding world is so filled 
with the many phenomena of physics that 
what boy or girl would not be happier with a 
practical direct knowledge of the many won- 
ders that are an increasing part of his every- 
day existence. 

The average physics course in the past has 
too often been merely considered as_back- 
ground for later more advanced work on the 
college level. Experience has shown the tech- 
nical courses instituted in the same high 
schools to be generally more popular than the 
physics work. One reason is, perhaps, that th: 
students can see in them a more practical ap- 


plication of the knowledge and skill being ac- 


as 


quired. This same principle could readily be 
made to apply more to physics also. Work 
with auto and aircraft motors. radio equip- 
ment, home electrical devices and many other 
common devices applying the principles of 
physics would be an early step. Students are 
interested in all of these and have daily ex- 
periences with many of them. 


HE USE OF actual equipment was an im- 

portant factor in the training methods de- 
veloped by the armed forces. For some in- 
stances mock-ups were found to give a better 
grasp of the operation of particular compon- 
ents than could be secured from a study of 
the actual device. Mock-ups are training aids 
constructed in cut away form to show the de- 
sign and operation of some particular devices. 
Widespread use of carefully prepared motion 
picture films and film strips was also an im- 
portant part of training that had to be prac- 
tical. Of course. much of this had been put 
to use long before by many superior schools, 
but the training of our armed forces has de- 
veloped the procedure on a much greater and 
more complete scale, and its merit has been 
so well demonstrated that their methods could 
be well put into more general use. This is 
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Dahlonega, Georgia 


being encouraged by the abundance of used § 


equipment that is being made available to § 


schools for educational purposes at very little 7 


cost by the Reconstruction Finance Corpora- 
tion. It is now a comparatively easy matter 


for any small or large high school to secure an § 


older model fighter plane or bomber and house 
it at some convenient spot for study. Motors 
and many other training units may be sim- 
ilarly secured. 

The high schools that use more of this ma- 
terial and procedure in their physics work 
may not be producing mechanics and _ elee- 
tricians ready to begin practical work, but 
they gain an interest and enthusiasm for the 
subject that teaching by means of the old clas- 
sical textbook and using two two-hour labora- 
lory periods per week spent in reproducing the 
same old stock of standardized experiments 
rarely did. It is only natural that students 
ure more generally interested in working on 
motors, radio sets and electrical equipment 
ind in the general application the important 
related physics can be more readily seen and 
the need for mathematics as a practical tool 
appreciated. 


AS THE deplorable lack of knowledge of 

physics found among many government 
trainees direct from high schools a result of 
the older and more standardized method of 
teaching? Certainly, such teaching had often 
resulted in a general dislike for, or fear of 
taking the usual high school physics course. 
Perhaps a contributing factor in many of the 
smaller high schools was that too often the 
ieacher was not interested or well prepared. 
There were too many cases of physics being 
taught by the coach or home economics teach- 
er. because no one else could be found willing 
or qualified. Another situation almost as bad 
was that involving a teacher well trained in 


classical physics and a lover of the “scientific 
attitude” in his laboratory work, but all too 
often a man who never dared look under the 
hood of his car, who could not change a flat 


tire on that same car. and whose wife had to 
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take her ironing cord to the local servicemen 
to have a new plug installed on the end. It is 
no wonder that students avoided such courses. 
or hated them constantly if they could not 
choose but take them. There were many other 
tvpes of schools. but check the ones where 
physics has been a popular subject and see if 
the teachers were not using. at least to some 
degree. the methods previously mentioned as 
heing more instrumental in producing the de- 
sired results. An interested and well trained 
teacher is as important, or more so, in this 
type of teaching as in the more classical 
method. It can fail miserably unless the in- 
structor is capable and is interested in his 
work. 


class that had supposedly been studying radio 


As an example take the case of one 
for a week or two. An investigation showed 
that several students had brought old dis- 
the 


spent the time in dismantling them. The word. 


carded radios to school and class had 
dismantle. was taken literally, too, for they had 
not stopped when they were down to the basic 
components. Hf a screw or rivet could be re- 
moved it was taken out even though this meant 
that the plates of a condenser had to be col- 
lected ina box. After completely dismantling 
the radios the study was apparently terminated 
and the remnants were well mixed and hidden 
away in the laboratory. 

Veterans returning to high school and jun- 
ior college work very often seem to be looking 
for practical courses and in many cases be- 
come quickly discontent with studies following 
the older course of study. They. and even 
many of their classmates whose formal edu- 
cation has not been interrupted by the war. do 
not expect to complete college in many in- 
stances. They want something that will aid 
them in the very near future in practical earn- 
ing and are not interested in a background 
for a distant college degree. And even if they 
are looking to such a degree as a goal, can 
they not be as well, or better. served by this 
more practical type of work? 


N EVIDENCE of the increased consideration 
being given to the student whose purpose 
in attending school is the attainment of more 
immediately applicable skills, is the increased 
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emphasis being given to courses of a terminal 
nature by junior college divisions. These ter- 
minal courses are more specifically designed 
for students who are not interested in a de- 
zree, but expect to be at work earning a living 
after a short period of training. Commerce. 
industrial arts and other departments have for 
some time been giving attention to these stu- 
dents. but what the 


heen doing? School catalogs. or courses of 


have science divisions 
study, now show more of such courses as radio 


servicing. radio communications, auto me- 
chanics, engineers assistants, and laboratory 
technicians. Their accompanying descriptions 
show that they do not have strict engineering 
or technical prerequisites and that they are 
intended to fit the students that complete them 
to act as radio servicemen or operators, as 
assistants in biological or medical laboratories 
and the like. One combination listed was that 
of medical secretary. It outlined two years of 
work qualifying one as a receptionist. secre- 
tary and laboratory assistant for a doctor. 
Students desiring to pursue such courses 
should be all the better served by high schools 
giving work employing the practical tendencies 
described earlier. that 


colleges giving these courses are allowing 


This does not mean 
themselves to become merely trade schools. 
In most the required 
courses acceptable for accredited college work 
After two 
vears. if the boy, or girl, taking the work finds 


it possible. or desirable, to go on two more 


instances. standard 


are included in the curriculum. 


vears for a degree. they may be able to use 
their special courses as electives and will have 
little or no credit that cannot be applied to- 
ward that end. 


HE WAR has shown the importance of giv- 

ing our population a better working knowl- 
edge of the vastly growing field of physics. 
It is to be hoped that the present tendencies 
in the teaching of physics on all levels will 
help to point the way to the day when every- 
one will have a much better grasp of the many 
physical applications and occurrences about 
him and be better able to apply that knowledge 
in more enriched living. 
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© A department in which science is presented in its close relationship to the individual and in which 
guidance is given in causing the individual to recognize the methods of science and its vast social implications. 





Opportunity Knocks for Science Teachers 


JOSEPH SINGERMAN 


Commerce High School 


No nation can maintain a position of leadership in the 
world of today unless it develops to the full its scientific 
and technological resources. No government adequately 
meets its responsibilities unless it generously and _ intelli- 


gently supports and encourages the work of science in 
university, industry, and in its own laboratories.—Harry 
S. Truman, President’s message to Congress, September 
6, 1945 


PPORTUNITY knocks for scientific research 
and science education to take their proper 
place in American culture and technology. It 
is not the first time in American history that 
the proper role of science has been pointed 


“Arts 


and sciences |are| essential to the prosperity 


out. George Washington wrote that the 
of the state and to the ornament and happi- 
ness of human life.”’ “James Madison pro- 
posed at the Constitutional Convention that 
Congressional powers be given to encourage 
the advance and dissemination of scientific 
A committee of the National Acad- 
of Sciences in 


powers.” 
1884 recommended the 
formation of a Federal Department of Science. 
In 1933. examined the 
possibility of a proposed Science Advisory 
Board. It is well to dwell on these facts for a 
moment for our Congress is asked again. in 
the President’s message, 


emy 


President Roosevelt 


to create a Federal 


Research Agency. Should we. who fully un- 


derstand the role that science can and should. 


play in raising the standard of living and in- 
suring our national security, fail to respond 
with intelligence and vigor, America may 
again enter a period of inadequate utilization 
This time, how- 
. due to the power of modern science. the 
consequences may be far reaching. 


of the resource of science. 
ever 


HE GREATEST opportunity as well as the 
for the role of science in 
America, developed as an outgrowth of Presi- 
dent Franklin D. 


most pressing. 


Roosevelt’s New Frontiers 


of the Mind letter of November 17, 1944, to 
24 





New York, New York 
Dr. 
Scientific Research and Development. 
letter from the late President. Dr. 
confronted with four challenging questions. 


Director of the Office of 
In this 
Bush was 


Vannevar Bush, 


The first three are concerned with release of 
wartime scientific discoveries: continuation of 
a program of improvement in health and medi- 


The fourth 


question, the one with which I shall now main- 


cine: and aid to research activities. 
ly concern myself, asks, 

“Can an effective program be proposed 
for discovering and developing scientific 
talent in American youth so that the con- 
tinuing future of scientific research in this 
country may be assured on a level com- 
parable to what has been done during the 
war?” 

Dr. Bush’s reply to the now famous letter 
is in the form of a scholarly report. entitled, 
Science the Endless Frontier. Relative to the 
matter of the four questions. are six bills now 
pending in Congress. one of them based on 
the Bush recommendations. The writer will 
more fully discuss these, well as that part 
to the first three 

It would be ap- 


as 
of the Bush report relating 
next issue. 


questions, in the 


propriate for every science organization and 
science teacher organization to make a thor- 
ough study of this problem with the object of 
providing intelligent support for appropriate 
Congressional action. 

To insure a more adequate supply of top 
Dr. 


tion of scholarships and fellowships to be 


notch scientists, Bush proposes the crea- 
awarded on the basis of merit. and without re- 
zard for sex, race, color, creed or need. This 
should insure for science the training of 

greater number of promising young men and 


women. As the Moe sub-committee (Commit- 
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tee on Discovery and Development of Scien- 
tific Talent) reminds us, an appreciable per- 
centage of capable students among high school 
sraduates do not plan to go to college, while 
an increasing percentage of the dullest group 
makes definite preparation to do so: and 
failure to go to college is often due to eco- 
nomic difficulties. 
induction of young men into the armed forces. 
we already have built up a deficit of 150,000 
'achelor degrees in science and technology. 
It is estimated that for science doctoral de- 
grees there will be an accumulated deficit for 
the period 1941-1955 of more than 16,000. 
To meet this immediate need, Dr. Bush pro- 
poses that some 100,000 promising men now 


Due to the indiscriminate 


in the armed forces be assigned to educational 
centers to receive scientific and technical train- 
ing. beyond the provisions of the GI Bill of 
Rights. 

Dr. Bush is rather modest in the number 
of candidates he proposes to assist and in the 
allowances recommended. He proposes selec- 
tion of 600 young people annually to be as- 
sisted in obtaining a bachelor degree. provid- 
ing for tuition, ete.. up to $500 annually, and 
for personal support during time of actual 
-chool attendance, $50 and $75 monthly for 
single and married individuals. respectively. 
250 candidates for doctoral degrees and 50 
for medical research doctorates would re- 
ceive the same tuition aid and stipends scaled 
up to $100 per month. Beneficiaries of these 
henefits will constitute a National Science Re- 
serve. and be liable to call into the service of 
-he Government. in connection with scientific 
or technical work. in time of national emer- 
gency. 


NE CANNOT help but be impressed by the 
integrity and selflessness of Dr. Bush as 
well as those serving on his subcommittees. 
That is why 


elly sound and_ reasonable. 


his recommendations are basic- 
But 
seem to lean backward, so to speak. in their 


these men 
oft repeated fear of drawing too heavily from 
talented youth for training in science, thereby. 
they fear, jeopardizing research in the social 
sciences and the arts and humanities. Not only 
do they neglect in this to consider the element 
of interest and particular aptitude on the part 
of different individuals for different fields of 
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study, but they fail to draw obvious conclu- 
sions from their own data. It is one of the 
stated purposes for granting scholarships that 
they make possible further education for 
many who otherwise would be compelled to 
Those 
individuals are not destined to become social 
scientists or specialists in the arts and humani- 
ties: they are just dropping out of school. 


terminate their studies prematurely. 


OREOVER, the topnotch scientist does not 
work in a vacuum. Quoting from the Moe 
subcommittee itself. “. . 
list and engineer cannot 


. the first rate scien- 

do his work effec- 
tively unless he has a few good ones in a sec- 
ondary role at his disposal as assistants and 
sometimes a great many as hands and as in- 
struments for the execution of his ideas.” 
So. see. f well trained 


you we need plenty 


scientists. 

Elsewhere in the report is expressed a fear 
that “enlarging the number of students enter- 
ing the graduate schools to be trained for re- 
search must be considered in relation to the 
probable demand for trained research workers 
as expressed in available jobs.” This feeling 
The scientist fears inse- 
curity as does any other worker. But, the solu- 


is understandable. 


tion of this problem does not consist in limit- 
ing the number of carpenters. plumbers, bak- 
ers, bricklayers and scientists. It is a social- 
economic problem. It is a problem falling 
within the sphere of the full employment bill. 
These eminent gentlemen might well be re- 
minded “that there were always more men 
than jobs in every industry and in every part 
of the country (England) in time of peace.” 
(Applies as well to the U.S.) And I recom- 
mend for consideration by these gentlemen 
the pending Murray-Patman (H. R. 2202) 
Bill, as well as other proposed legislation 
aimed to insure full employment. 


NFORTUNATELY, the Committee is repeat- 
ing the old fallacy of too many workers and 
too few jobs. It is similar to the complaint 
commonly heard not so many years ago, about 
overproduction of the necessities of life, mean- 


while millions ill-housed. ill-fed.  ill- 


clothed and ill for want of medical service. 


were 


There need be no unemployment in any pro- 
fession or industry, only we need to devise 
Continued on page 40 
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Science Clubs at Work 


Edited by DR. ANNA A. SCHNIEB 

Richmond, Kentucky 
© A department devoted to the recognition of the splendid work being done by the science club members and their 
sponsors in the various State Junior Academies of Science. Material for this department, such as student made 


projects; demonstrations and posters; outstanding club programs; state and regional meeting announcements; 
should be sent to Dr. Schnieb. 


— 
— 
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Effect of Radioactive Chemicals on Plants 


WILLIAM A. JENSEN 


Kelvyn Park High School Student 





This is the prize winning paper that won the 
Chicago Cowles Botanical Award for William A. 
Jensen the second time in the past two years.— 
Editor. 


VER SINCE Henri Becquerel first discovered 
that certain chemicals were able to give off 
rays the subject has fascinated scientists and 
in turn the phenomenon fascinated me. [ be- 
what effect the 
would have on plants. | could find nothing to 
satisfy me and I therefore decided to try some 


gan to wonder chemicals 


experiments of my own. 

The only radioactive chemicals I was able 
to obtain were uranium nitrate and thorium 
nitrate. [| was able to effect the charge of an 
electroscope with them and could get a faint 
exposure on a photographic film. The chemi- 
cals were all chemically pure. All the experi- 
ments were carried out on nasturtiums except 
in some cases where the bean plants were used 
also. 

In the first experiments I tried to find what 
effect the chemicals would have on the plants 
if the seeds were put in solutions of the chemi- 
cals. 

I first tried a solution of five per cent of 
the chemicals in distilled water. The seeds 
were left in the solutions for 24 hours and 
were then planted being treated no more. 
Both bean and nasturtiums were used. 


HE BEAN seeds after being in the solution 

for 24 hours became discolored. The ones 
treated with uranium turned reddish. the 
thoriums turned yellowish and the checks 
On the fourth day 
after the seeds were planted the checks began 
to appear but not one of the treated seeds 
came up. I waited several more days until 


stayed the same color. 
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all of the checks were up and then I dug the 
treated seeds up. They were either moldy or 
dried up and none of them germinated. 

The effects on the nasturtiums. which were 
given the same treatment as the beans, were 
very marked and very colorful. Fourteen seeds 
were planted for each of the chemicals. Un- 
like the beans most of the seeds came up. 
Thirteen of the uranium, ten of the thorium 
and all fourteen of the checks germinated. 

Of the thirteen uranium: 

Six were normal; 

five had red stems; 

two had red stems. dark greenish-purple 
leaves. and purple veins. 

Of the ten thorium: 

Three were normal; 

five had red stems and red-ringed leaves; 

one had red ringed leaves. purple-green 
under leaf; 

one had a purple stem, yellowish-purple 
leaves, reddish stem, and purple veins. 

And of the fourteen checks: 

eight were normal; 
six had very slightly red ringed leaves. 

As the plants became older, the coloring 
gradually became less noticeable but the red- 
ness around the edge of the leaves and purple 
veins persisted. 

I decided that was not enough data, so | 
tried a 10 per cent solution and to re-check 
the first experiment. 
ere I put the seeds in the solutions of the 

chemicals but this time the solution was 10 
per cent instead of 5 per cent. I put twenty 
seeds in each of the chemicals, twenty in dis- 
tilled water and twenty were left dry. Ten 
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Display case in 
Central High School, 
Oklahoma City, Oklahoma. 
Mrs. Marion Nelson is the 
chemistry teacher. 


were left in the solution for 12 hours while 
the other ten were left in for 24 hours. 

| wished to see how much of the chemicals 
were absorbed by the seeds so | weighed them 
before and after | put them in the solutions. 
Below is a table showing the weight gained in 
erams. In the left hand column are the weights 
gained after 24 hours and in the right hand 
column are the weights gained after 12 hours 
in the solutions. 


24 hours 12 hours 


Uranium .7 grams 9 grams 
Thorium 1.0 grams .O grams 
Check (water) 2.0 grams 1.6 grams 


Check (dry) 


The uranium treated plants came up first 


No change 


but the thorium came up very shortly after 
them. The checks, both the water and the dry. 
came last by several days and were very slow 
in coming up in the 12 hour group. Most of 
the seeds germinated. Of the twenty planted 
for each chemical twenty of the uranium came 
up. eighteen of the thorium germinated and 
for the checks nineteen came up for both. 


FTER measuring the plants for several days 
I noticed a relationship betwen the 12 and 
24 hour plants treated by the same chemical. 
This relationship can best be shown in the 
form of a bar graph on which the 12 and the 
24 hour results are superimposed on each 
other. Such a graph is shown below. The 
black represents the 12 hour plants and the 
white the 24 hour plants. 
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If the growth of the plants is compared to 
the amount of the chemicals absorbed by the 
seeds it will be seen that they are strikingly 
I believe. a definite rela- 


similar. There is. 


tionship between the two. 





oH 4 
Check-D 


Uranium Thoriem Check Ww 
On the eighth day several plants which were 
in the uranium solution for 24 hours began 


As the 


days went by this developed into what I called 


to develop small subnormal leaves. 


“Withering leaves” disease. The leaves would 
appear undeveloped and the edges of the 
leaves would begin to turn up toward the cen- 
ter and look a dry, dead green color. In the 
last stage of the disease the leaves would dry 
up completely and the stem would turn a 
blackish-orange. 

There were two cases on the 24 hour uran- 
ium, three on the 12 hour uranium, two on 
the 
thorium and none on either the dry or the 


12 hour thorium. none on the 24 hour 


wet checks. 


DECIDED to try a five per cent solution 
again to check the first experiment and see 
how the growth compared to the ten per cent 


solution. Continued on page 36 
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Acceleration Board With Visual Aid Attachment 


By WALTER WACHTER 


Eastern District H. S. 


HIS acceleration board has the advantage of 

producing regular and instantaneous flashes 
of light from a 2W neon lamp as an iron ball 
rolls down an incline over larger and larger 
distances that vary with the square of the 
time. 

Two boards, somewhat over eight feet long. 
are used to make a V trough. The boards are 
marked off in half foot lengths beginning from 
what will be the lower end. This will give six- 
On side of the 
trough a thin copper strip is fastened at the 
intervals. A pair is placed at the first ( upper 
end) mark, another pair at the fourth, ninth 
and sixteenth marks. The strips. of course. 
do not touch the ones opposite. but all on one 


teen even divisions. each 


hoard are joined together by copper wire. 
while the same is true of those on the other 
hoard. One of the wires is tapped off near 
its center and led through the neon bulb. 
mounted on a piece of wood extending out 
from the board. From this bulb a lead is taken 
to an outlet plug. The second lead comes from 
the wire joining the copper segments on the 
other board together. A simple support con- 
sisting of a base and a vertical post with a \ 


cut to match the shape of the bottom of the 


acceleration trough permits adjusting the 
board to any desired height. 
Diagram of acceleration board. Number 1 


2, electromagnet; 3, metronome; 4, to storage bat- 
, red 


tery; 5, closed circuit switch; 6, support; 7 
neon tube; 8, to 110 volt A. C. or D. C. 


28 


Brooklyn, N. Y. 


A" THE upper end a demonstration horse- 
shoe electro-magnet is fastened with one 
pole resting in the extra length of the trough. 
This will hold the iron ball on the zero line 
from which it will roll. The other pole pro- 
jects off the trough so that it can contact the 
oscillating arm of a metronome. A small stand 
may be built to support the metronome and 
mounts a closed circuit button type switch 
which will break the circuit when pressed 
down. This will release both metronome and 
iron ball. By means of fahnestock clips. con- 
nections can be made to a storage battery and 
to the electromagnet through the closed cir- 
cuit switch. 


O OPERATE this device one must first set 

the plane at a convenient height. The ball 
is permitted to roll down the trough several 
times. Meanwhile the metronome is synchro- 
nized with the neon bulb so that it clicks off 
an interval of time at the instant the lamp 
flashes. When all is ready, the magnet is con- 
nected to the storage battery. the ball is placed 
in contact with one pole and the arm of the 
with the other. Both 
are held firmly by the magnet until the switch 
button is pressed. Then the ball is released 
As the 


Continued on page 4g 


metronome in. contact 


and the arm of the metronome swings. 


is iron ball; gf - 
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Mock-Ups and Science Teaching 


BAYARD BUCKHAM 


Science Teacher, Oakland High School 


renege learning on the part of high 
school students is probably the exception 
rather than the rule. On the other hand thor- 
ough learning on the part of candidates for 
specialized training in the army is a necessity. 
By thorough learning | mean learning an 
idea. a fact. a principle. or a skill, well enough 
for successful use. Evidence of thorough 
learning is apparent by its influence on be- 
havior. Demonstrations of army methods of 
teaching give evidence of the fact that they 
have found the use of the mock-up an im- 
portant aid to thorough learning. 

Briefly the army method is about as fol- 
lows: a working model of the device to be 
studied is set up on a demonstration board in 
such a way that the parts are all visible. This 
is called a mock-up. The instructor then dem- 
onstrates the model to a small group. Please 
note that the group is small; not composed of 
some thirty to forty students, as is the case in 
many high school classes. After the demon- 
stration, time is allowed for discussion to clar- 
ify the operational procedures and the scien- 
tific principles involved in the machinery. 
This instruction period is folowed by a period 
of actual operation, by the students them- 
selves. Thus vicarious understanding obtained 
during the demonstration, is transformed into 
real experience by actual operation of the 
machine. This actual operation, or real ex- 
perience, seems important to thorough learn- 
ing. It is the key to the experience curricu- 
lum. 


HE PROCEDURE just described can readily 

be used in science teaching. It can be done 
by using the demonstration to present facts 
and principles. followed by class discussion 
for the purpose of clarication and laboratory 
work to provide the real experience; all three 
woven about the same theme. The laboratory 
work takes the place of the operation of the 
mock-up. During the laboratory periods the 
students should be put into situations to which 
they must apply the principles learned during 


the demonstration. Such situations can read- 
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ily be set up by the use of problems, the solu- 
tion of which the student must find himself. 
Machinery mock-ups can be of great value in 
physics and general science. where definite 
types of machines are studied. 


UCH HAS been written upholding the dem- 


onstration method of science teaching. 
For the presentation of ideas accurately, for 
ease of classroom management and economy 
in the use of supplies, the demonstration 
Students like it because 


the experiments usually 


method is the best. 
work out as they 
should and the important points are more or 
less obvious. Its function is thus only to pre- 
sent information, to show how a thing is done. 
Is this enough for thorough learning? 

It is true that students can memorize what 
a demonstration has taught them. They can 
learn to use these facts to solve problems on 
paper. Is even this enough? In some sub- 
jects there is little more that can be done and 
the answer is obviously “yes”. but in science 
| am inclined to think that it should be “no”. 
It is one thing to learn about a law of nature 
and still another thing to use this law; to do 
something that works because you used cor- 
rectly a law of nature. Many a time I have 
demonstrated as simple a phenomena as turn- 
ing phenolphthalien red with a base and later 
noticed the expression of satisfaction and 
added understanding on the face of some stu- 
dent who has volunteered to come before the 
class and repeat the demonstration in a re- 
view discussion. 


ATURE is not inclined to give something 
for nothing. The more times a principle is 
used, particularly when it is used to make 
some real problem come out right, the better 
Therefore it 
that the learning in science classes could be 


it is remembered. would seem 
improved by this method of triple rotation. 
namely, presentation, clarification and_ use. 
The testing program adds a fourth repetition. 

That this is 
chemistry and physics classes is true. 


extent in 
How- 


ever the laboratory work is often guided by 


done to a certain 
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carefully worked out questions and detailed 
the 
laboratory problems are presented so that the 


instructions indicating what to do. If 


student has to make his own plans, he is placed 
in a situation requiring thorough understand- 
ing and better learning. This is similar to the 
operation of the mock-up in the army method. 
except that it is more difficult to use a prin- 
ciple correctly than to repeat an operation 
previously illustrated. 

For an example of the method of the mock- 
up or triple rotation as applied to science 
teaching, we will take a portion of the study 
of acids. bases and salts. This will illustrate 
the procedure with some of the simplest and 
yet most fundamental principles of chemistry. 


rT FIRST step is a teacher demonstration. 
A good way to introduce the subject is to 
call attention to the fact that it is always help- 
ful to be able to arrange objects or facts in 
some orderly scheme. The dictionary uses the 
alphabet. In the same sense some of the com- 


mon chemicals can he classified under the 
headings acids. bases and salts. Attention 


should then be called to the 
hydrogen-metal combination of the acids. the 


ever present 
metal-hydroxide combination of the bases and 
the metal-nonmetal combination of the salts. 
During this presentation and the demonstra- 
tion itself. the students can take notes in the 
outline form as practice in note iaking. 

To introduce the subject of acids the dem- 
onstration is a very simple one. The apparatus 
needed would be a rack full of test tubes, the 
materials--a bottle of each of the common acids 
and bases, some examples of common salts. 
magnesium, zinc. copper, copper oxide, cop- 
per carbonate and one of the common indica- 
tors. To proceed, a dilute solution of one of 
the common acids can be poured into six of 
the test tubes. The first test tube can be used 
to illustrate the correct way to check for the 
sour taste and to indicate the litmus test. Zine 
can be placed in the second tube to illustrate 
the liberation of the hydrogen from the acid 
and the formation of the zine salt: the third 
can be used to form carbon dioxide from a 
carbonate; the fifth can be used for neutrali- 
zation with phenolphthalien as the indicator. 
since the change from red to colorless is most 
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unusual to the uninitiated; black copper oxide 
can be changed to a blue copper salt in the 
last test tube. By this time the students should 
have a fair list of the important properties of 
acids. 


HE SECOND step in our procedure is to re- 

view and clarify all points covered in the 
demonstration. This can be accomplished by 
class discussion. The teacher may raise the 
question as to how it can be proved that an- 
other of the acids will show the same proper- 
ties. Then members of the class may be asked 
to volunteer to come forward and try to make 
the same tests work. To keep every one occu- 
pied all may be asked to write equations for 
each demonstration, and criticize the work of 
their classmates. This usually stimulates a 
great deal of discussion which clarifies many 
but the 
portant fundamentals thoroughly should be 


points. It takes time to learn im- 
more satisfying and worth while than to cover 
a great mass of information with only partial 
learning. 

Having completed the period of demonstra- 
tion, and the period of discussion, the third 
step in our procedure is the period of “doing”. 
Here the students have to solve problems 
which require the correct use of the principles 
just presented, together with some of those 
learned previously. Thus mastery of the sub- 
ject should increase like the proverbial rolling 
snow ball. Following is a sample set of prob- 
lems dealing with acids. 

The problem set can be introduced by in- 
like the following. “To 


you will need to use the 


structions something 
solve these problems 
information just gained from our demonstra- 
facts that 
You should read each problem 


tion and other you have studied 
previously. 
carefully to be sure that you understand it. 


Then think 


Try out your plan and if it does not give a 


what to do to find the answer. 


reasonable solution make another plan and iry 
again. Write up each problem separately, 
telling what you did, why you did it, what 
happened and finish with a short conclusion 
which sums up the answer to the problem. 
The materials for your experiments are out on 
the reagent shelf. Under no circumstances are 
you to use any other chemicals.” 

Continued on page 42 
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ON SUBJECTS YOUR STUDENTS WILL ASK YOU ABOUT 


AIR IS SWALLOWED by the jet engine’s mouth 
‘A,’ and is picked up by the compressor 
B,’’ which squeezes it into the combus- 
tion chamber “‘C."’ Here the air and fuel 
burn, increasing the temperature of the air 
and gases, which, in sweeping through tur- 
bine “‘D,’’ spin it at tremendous speed. 
The turbine 5 sel the compressor, which 
is fixed to the same shaft. That's how, after 
starting by an eléctric motor, the compressor 
gets its power. After leaving the turbine. 
the hot air and gases escape at high speed 
through nozzle ‘‘E,’’ giving the reactive 
thrust that drives the plane forward. 


THE FORCE THAT DRIVES A JET PLANE is the 
same kind of force that pushes a canoe 
away when you jump to the dock. . . that 
makes a deflating toy balloon scurry when 
it slips from your fingers . . . that spins a 
rotary lawn sprinkler in a direction opposite 
to that of the jets of water. Forward 
thrust of a jet propelled plane is developed 
as the reaction to the high-velocity dis- 
charge through the engine's nozzle. It’s 
the practical application of Newton's 
third law of motion—that for every action 


there is an equal and Opposite reaction. 





JET PROPULSION 
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THE FIRST AMERICAN JET PLANE was Bell's 
P59 Airacomet, now in production as a 
trainer. The fastest plane in the world is 
the jet-propelled P-80 Shooting Star, a 
fighter by Lockheed. General Electric jets 
power these planes and the P80's engines 
are the most powerful in the air today. 
These planes achieve peak performance 
without propeller, radiator, oil cooling 
system, supercharger, and complex controls. 
A ground crew can replace a jet engine in 
a Shooting Star in fifteen minutes. 

The pilot can be relatively comfortable 
even in the substratosphere because the jet 
engine can pressurize his cabin. His plane ts 
extremely maneuverable and can climb at 
great speed. He experiences no new flight 
problems. In fact, any competent pilot can 
fly a jet plane. 

This advertisement is one of a series, designed as 


a service to teachers of question-asking boys and 
girls. General Electric Company, Schenectady, New York. 


Hear the G-E radio programs: “The G-E All-girl Orches- 
tra,” Sunday 10 p.m. EWT, NBC—“The World Today” 
news, Monday through Friday 6:45 p.m EWT, CBS— 
“The G-E House Party,” Monday through Friday 4:00 
p.m. EWT, CBS 
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Illinois Wesleyan University 


HERE are two reasons why I| do not look 

for radical changes in the instructional pro- 
cedures in chemistry in the liberal arts col- 
leges after the war. First, many believe that 
the methods in use before the war were quite 
successful. Surely the product turned out was 
fairly well qualified to apply the skills needed 
in our stupendous rearmament program. Sec- 
ond, nearly all the old fogies will still be hold- 
ing on when it is over. There are all too few 
chemists being trained for replacements for 
those who should retire. Undoubtedly there 
will be better facilities in laboratory and class- 
room for many of them but I look for the non- 
professional colleges to continue to emphasize 
the four fundamental courses of general, ana- 
lytical, organic. and physical chemistry. Many 
will offer one or several more advanced courses 
of a research nature for the better students. 
\s supporting courses, emphasis will continue 
to be placed on mathematics, physics, biology 
and one or more foreign languages, especially 
German. 

A decided trend in the whole liberal arts 
curriculum may affect the teaching of chem- 
istry in these colleges. Many educators have 
come to the conclusion that the colleges have 
missed their goal in that they have not been 
requiring a truly Liberal Program. Thus we 
hear that one is going to require a list of 
“core subjects” making up some forty percent 
of the total curriculum of every student. Many 
others are increasing the requirements in so- 
cial science. government, and the humanities. 
Some are going to require more of the ex- 
pressive arts. Some of the technical schools 
are moving in the same direction. All of these 
may be good, but we must remember that the 
schedule of the undergraduate chemist was 
always crowded even when approximately only 
a third of his total curriculum was made up 
of non-science and essential tool subjects. If 
the requirements in non-science courses are 
greatly increased, it will be necessary for the 
prospective chemistry major to do one of three 
things if he is to complete his work in basic 
science. First, he may find it even more es- 
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Postwar Chemistry in the Liberal Arts Colleges 


F. S. MORTIMER 





Bloomington, Illinois 


sential to take one or more years of post 5 
graduate work. Second, he might take a some.) 
what heavier schedule or continue in school © 
Third, if the lad 

should decide in his high-school years that he 
wanted to become a chemist, he might be able 
to complete more of his tool subjects before 





one or more extra terms. 


he entered college. It would seem highly desir. 
able for the teachers of chemistry in the high. 
school to advise and direct prospective chem: 
ists in the choice of their courses to this end 
as early as it is possible to find them. 
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INDUSTRIAL WASTE 


Continued from page 13 
pressed as in Masonite into boards of various 
degrees of density and uses. : 


OOD waste may be disposed of in yet an- 
other by fermentation. The great 
quantity of wood waste will supply the United 
States and other countries as well. with enor- 
mous quantities of a new plastic, and with 
acid. industrial 


way 


alcohol and_ certain 
chemicals. The new plastic is similar to many 
other plastics now on the market. which how- 
ever, are made from more expensive materials. 


acetic 





Reclaiming mill waste through the process 
would provide a plentiful source of raw ma: 
terial, thus releasing more plastics for civilian 
use even before the end of the war. The utili- 
zation of mill wastes and sawdust for plastics 
and other products is carried out by means of 
a continuous method of chemically adding 
water to wood. Following this method it is 
reported that from one ton of sawdust is ob- 
tained more than 1,000 lbs. of a high grade 
ingredient for plastics, as well as valuable 





chemicals as by products, including 120 lbs. 
of acetic acid, 60 lbs. of furfural, and 500 lbs. 
which would 
pounds of alcohol. The recovery of the chemi- 


of sugar. make hundreds of 
cals is done by a special treatment of the 
liquors under pressure which breaks down 
their molecular structure, followed by the addi- 
tion of other chemicals to absorb the valu- 
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an even temperature : 


Why does an electric refrigerator keep foods cold? 


“EVERYDAY ELECTRICITY” CHARTS 
GIVE THE ANSWERS! 


“Everyday Electricity’’ Charts are ideal for 
keeping your science teaching constantly abreust 
of the times. 

They illustrate and describe the theory and 
operation of familiar electrical appliances —in 
simple, easy-to-understand terms. They are 
interesting, factual, scientifically accurate 
prepared by Westinghouse School Service experts 
who know their subject and who understand 
your teaching problems. 

“Everyday Electricity’ Charts are printed 
on heavy paper, in two colors, without 
advertising signature. 


Order vour complete set of 9 charts, today. 


Send for "Teaching Aids” catalog eee eee eee em ees sees ses ees esses esses sees 
Westinghouse School Service offers many 
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able constituents and eliminate the water and 


impurities by means of a washing process. 


Chemical By-Products of the 
Cranberry Industry 

Cranberries, perhaps more than any other 
fruit. deserve the title “First Fruit of Amer- 


ica’. Cranberries were found growing wild 


in the marshes when the Pilgrims came here 
in 1620: even before that time. the Indians 
used cranberries with dried deer meat to make 
pemmican. For many years the cranberry 
skins as well as seeds were discarded as waste 
products. Until a few years ago no attempt 


With the 


establishment and development of research 


was made to utilize them further. 


facilities considerable attention is now being 
paid to the preparation of several important 
by-products from these waste materials. Among 
these by-products is a rare organic compound 
of complex structure, Ursolic acid, which is 
extracted as an extremely lightweight. white 
powder. Technically. Ursolic acid is a mono- 
hydroxytriterpene acid of which the formula 
is CwHoO., 

In its crude state the acid is a greenish- 
vellow powder, resinous to the touch and 
strongly water-repellant. It can be readily 
purified to an impalpable white powder, ex- 
tremely light in weight and very finely divid- 
ed. An outstanding property of Ursolic acid 
is its ability to produce stable emulsions of 
various oils and water. For example, if 10 
crams of the powdered acid is added to a mix- 
100 ml. of corn oil and 400 ml. of 


distilled water and stirred. the mixture will be 


ture of 


completely emulsified into a white “solid” in 
55 seconds. Such a sample has remained in 
almost unchanged form for nearly four years. 
In addition to the acid, there is obtained from 
the skins a hard green wax which undergoes 
interesting polymeric transformations upon 
the 
tained a green oil about which at present little 


continued heating. From seeds is ob- 


or nothing is known. It possesses an agree- 
able odor, not unlike that of oil of winter- 


green. 


Control of Wastage of Land 


This country began as an_ agricultural 
country. Gradually it has become more and 
more industrialized. But waste did not be- 
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with industrialization, 
With the gradual passing of the public dof 


come apparent only 


main into private ownership, much of ow 

soil capital migrated ot other places. One of 4 
our greatest ‘criminals’ in past years is ero 
sion, that is the wearing away and movement 
of top-soil. Most of us recall almost with a 3 
shudder, the social upheaval that this country J 
witnessed only a few years ago, when vas 4 
numbers of people of the ‘dusthowl’ area of Fc 
the West : 


and wander to other parts of the country toff 


were forced to leave their homes 


seek new homes. They were forced to do this) 
because soil erosion caused the top-soil of f 
their farms to be carried away by the winds ff 
and nothing was left but acres of sand and 
dust. Perhaps you read John Steinbeck’s fa 
mous novel, “Grapes of Wrath” which was af 
story of these unfortunate people. Fortunate. 
ly. government agencies recognized the dan- 
gers of the situation and took immediate steps 
not only to prevent its recurrence, but to in- 
stitute measures whereby the valuable agri- 
cultural lands of our country will no longer 


be wasted. 


Conclusion 

ASTE in any form is costly. both to an in- 

dividual and to a nation. Successful in- 
dustries are those which utilize to the fullest f 
degree their by-products. The world is read) 
at any time to utilize new products, especially 
those which enable a material heretofore 
thrown away to be converted into a product 
which can be cheaply made and which will 
help to enrich daily life. One needs only to 
look around and see many materials which 
are still being thrown away and which might 
well be utilized in the form of some new and 
valuable product. The utilization of waste is 
constantly becoming an economic necessity in 
view of the threatened decrease in the quan: 
tities of natural resources which have, through 
the past years been often thought of as end- 
less. Conservation has helped to prevent the 
unlimited use of these natural resources to a 
great degree, but it behooves each and every 
one of us to be on the alert to see that ma- 
terials are not wasted any more than is neces- 
sary. It will pay financially, socially and eco- 
nomically and will help to build a_ better 


America of the future. 
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EFFECT OF RADIOACTIVE CHEMICALS 


Continued from page 37 


Exactly the same procedure as in the sec- 
ond experiment was used. 

The seeds were weighed as in the second ex- 
periment and the weight gained was approxi- 
mately the same although the seeds gained 
slightly more this time. In their growth they 
followed the relationship to one another as did 
the plants in the 10 per cent group. The thor- 
ium, both 12 and 24 hour, did better than 
their corresponding plants in the 10 per cent 
group and even better than the dry checks in 
this experiment. Below is a graph of the same 
type as used for the 10 per cent solution but 
it shows the relationship of the 5 per cent 
solution. 
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There were no cases of “withering” on any 





Chech-L 


Tho rium 


of the plants and there were no cases of dis- 
coloring as in the first experiment. 


Both the thorium and uranium seeds ger- 
minated first and again both of the checks 
were slower in coming up than treated plants. 

I next wanted to find what effect the rays 
emitted by the uranium and the thorium 
would have on plants if the seeds were treated. 
The rays emitted were alpha particles with a 
short range and they have a positive charge. 

HE SEEDS were placed within the range of 

the particles but not in contact with the 
chemicals. As in the former experiments ten 
seeds were treated by each chemical and ten 
were used as a check. The seeds were treated 
for 24 hours and then planted immediately. 

There was little difference in the average 
heights of the plants and there was no one set 
of plants that did exceptionally better than the 
The little smaller 
than the rest, but it was not very much. 

On the fifth day after the plants broke 
ground places on the leaves began to turn 


others. thoriums were a 


vellowish and then, shortly afterward, places 
on the ede 


ge of the leaves turned very dark 


green. By the eleventh day the yellowish 
marks had formed a band which worked up 


the leaves. The portion of the leaf through 
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CEBCO Science workbooks and manuals provide a most effective teaching 
program. They include specific text assignments, class exercises and discus- 
sions, laboratory demonstrations and experiments as well as reviews and 
thought-provoking tests. 
Keys and tests supplied with class orders. 
“TOPS” IN WORKBOOKS 
DISCOVERY PROBLEMS IN BIOLOGY, Bagby and others........................ 81 
DISCOVERY PROBLEMS IN CHEMISTRY, Eckert, Lyons, Strevell............ 81 
DISCOVERY PROBLEMS IN PHYSICS, Turner....................::ccccsccscssseeseeeeeees 81 
DIRECTED STUDY GUIDE IN GENERAL SCIENCE, 
Davis, Hutchings, Sharpe 
BN ais sshsscississeesitentinsicnioisiesisicenbuahabeadbhiecesmebseadeniionills 60 
PI sc: sian eierconmebaabougncsialanalichiadameliblied 65 
PRA ccicicsisnntaescncciiegensstnmieuasiiiienbiannddacididamlemmadamaaaaiies .79 
EARTH SCIENCE (Physiography). Stone....................cccccccsscsssssccssssssseecseceseees .80 
Send for a complete list of our Science publications. 
COLLEGE ENTRANCE BOOK COMPANY 
104 Fifth Avenue New York 11, N. Y. 
@ * 











which the band had moved turned blackish- 
green and appeared dry looking. 


NE PLANT of the thorium treated group 
The 


plants grew worse until the lower extremity 


was also effected in the same way. 


of the stem turned dark brown and became 
very thin. Shortly after this the plants fell to 
the ground with the stem being bent at the 
All the rest of the plants did 
fine and there were no cases of discoloring in 


brown section. 


any of the checks. 

| repeated the experiment to see if | would 
have the same results. The experiment was 
done the same way and the results were sim- 
ilar. 

This time, however. the effects began in a 
different way. First red spots appeared at the 
very center of the leaves of two of the uran- 
ium and one of the thorium. The leaves then 
began to turn yellowish and orange marks 
began to appear on all the leaves. After the 
black marks showed around the edges of the 
leaves and on the leaf buds and on the stem 
red marks appeared. The leaves became very 
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wrinkled and drew up toward the center be- 
coming very small. The plants gradually died. 
| performed the same experiment using 
beans instead of nasturtiums but the experi- 
ment is still in the early stages and has not 
borne any results as yet. 
| also began a series of experiments to find 
the effect of the chemicals when applied to the 
leaves but these experiments are also not com- 
plete as yet so they are omitted from the 
paper. 
RESULTS 
N ORDER that a conclusion might be more 
easily drawn I have listed the results of the 
experiments in their order. 
Experiment: 
No. 1—5% 


Strong discoloring. All of 


solution for 24 hours. 


them were 


either red or purple. Growth not re- 


corded. 
No. 2—10% 12 and 24 
hours. The growth was recorded and it 


solution for 


corresponded with the amount of the 


Continued on page 44 
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SCIENCE TEACHING FOR TOMORROW 


Continued from page 21 


science does well to insist that his or her stu- 
dents be careful and accurate. If they can be 
taught the habit of accuracy they will have 
heen trained for any eventuality of tomorrow 
and will have learned to appreciate living to- 
day. Too often in the past we have neglected 
to insist that our students be concerned with 
high quality in their work. We have 
satisfied with procedures and results that were 
Now 
those students are learning the importance of 
accuracy where a mistake means death. True. 


been 


unscientific and inaccurate. many of 


the civilian in peace time is not so likely 
to find an error to be fatal but even for him 
a sense of responsibility for carefully planned 
procedures and accurately determined results 
We 


children from grade to grade and out of 


is a real asset. cannot promote our 
school into positions of civil responsibility 
if they have not learned the meaning of per- 
sonal responsibility nor developed habits of 
accuracy. A sense of responsibility for care- 
fully and accurately completed assignments 
is certainly a goal worthy of great effort. 
We must never forget, though, that it is the 
teacher's responsibility to make assignments 
that the 


students concerned in the time allotted. 


particular 
The 


subject matter in the various sciences is po- 


can be completed by 


tentially so interested and stimulating that 
the student must be given frequent oppor- 
tunities to know the satisfaction of accomplish- 
ment in doing a task carefully and accurately. 
student's 


We dare not risk destroying our 
initiative by “spoon feeding” sterile facts 


Rather, it 
train him to dig and to enjoy 
Only through the thrill 
of accomplishment can scientific study and in- 


of science to him. is our job to 
digging these 


facts out for himself. 


vestigation be properly motivated. 


ERHAPS science teachers have been more 

interested in teaching science than in teach- 
ing students. It is always a pleasure to see 
some of our own students develop such an 
interest in our subject as to go on to speciali- 
zation in it. Such a feeling of pride is natural 
and may even be justifiable. There is always 
the hope that this one will make an important 
contribution to the knowledge in our field. 
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In this great North American Republic where 
the individual is recognized as a person and 
his potentialities are appreciated we need to 
think a about 
students than about teaching science. 


great deal more teaching 
Our 
subject after all is only one part of of the 
training of each individual. It is very im. 
portant part certainly but still only one part. 
The separate facts of this part of his training 
may have little effect on his later life but the 
generalizations and habits of thought will 
In this kind 


of society where it is the hard-earned privilege 


have a definite carry-over value. 


and even duty of every citizen to take an im- 
portant part in selecting our rulers and in 
determining our political policies, the scientific 
method of approach to problem solving is 
an important asset to each individual. Some 
of our students will become scientists because 
of, or maybe even in spite of. our teaching but 
all will be citizens in a democratic society. 
If our teaching is to be most significent, there- 
fore, it must give a thorough training in the 
The 


demonstrated to 


principles and methods of our field. 
conflict 
us the importance of ideas. 


present world has 
Certainly factual 
and technical knowledge are important and 


necessary but if our civilization is to survive 


we must be more concerned than we have 
heen in the past with the uses to which 
knowledge is put. We must be more con- 


cerned with the application of the methods 
of scientific investigation to the solution of 
social and political problems. It is our job 
as teachers of science to train the citizenry in 
a great search after truth and in a readiness 
to revise ideas that are proved to be in- 
correct. MeGrath, and the Committee on a 
Design for General Education of the Ameri- 
can Council on Education have very aptly 
pointed out that “to act intelligently in social 
matters, the citizen cannot rely merely upon 
but 
revise his store of knowledge in the light of 


knowledge previously acquired, must 


change. He must develop the ability to de- 
fine problems, collect data, establish facts, 
detect draw valid 


conclusions of his own.” The age old problems 


invalid inferences, and 
of racial and class controversy disappear when 
opinons and conclusions are drawn from 
facts rather than 
Continued on page 46 
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BIOLOGY and HUMAN AFFAIRS 
By John W. Ritchie 


John W. Ritchie conceived of biology as a practical subject —to be applied 
and used; therefore Biology and Human Affairs presents the subject in terms 
of human living. The biology class will find this text exciting and alive. It is 
far more than a storehouse of facts — it is a book to enlighten and enrich all 
those who use it. Because the presentations are direct and clear, the approach 
in terms of human values, and because the reading sweeps along in uninterrupted 
wholes, it is a book that they can read and enjoy reading. The author has an 
unsurpassed gift for putting the subject matter of science into simple and lucid 


form. 
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OPPORTUNITY FOR SCIENCE 


Continued from page 25 


proper economic controls. With intelligent 
planning. we can use many more scientists. 
The ultimate fruits of their work will be like 
added capital wealth. Their efforts will make 
‘t possible for society to have the leisure and 
wherewithal to enjoy more of the arts and 
humanities. 

The committee is to be commended for its 
recognition of the desirability of a social con- 
<ciousness on the part of the scientist, or the 
vrospective scientist. Not only does the Com- 
inittee evpress hopes for full employment, but 
they point out “the necessity of creating a 
better understanding of the role and place of 
science in our national life,” and they em- 
vhasize the importance of discovering among 
applicants for scholarships and_ fellowships. 

. interests and personality characteristics. 
including evidence of some consciousness for 
social understanding and responsibility.” 


HE organization and operation of the Foun- 

dation would be entrusted to the National 
Academy of Sciences. which would function 
thru its operating arm. the National Research 
Council. Nothing is said, in the Bush recom- 
mendations. about the aid that might be given 
by authorities in secondary education. That 
is a surprising omission. The National Edu- 
cation Association, thru the American Science 
Teachers Association, can doubtless render 
invaluable aid to the Division of Scientific 
Personnel and Education in drawing up and 
administering scholarship tests. 

Of the pending bills, the Kilgore and Mag- 
nuson proposals are most comprehensive; and 
both are similar in aim. The Kilgore Bill is 
based on the recommendations of the Sub- 
committee on War Mobilization to the Senate 
Military Affairs Committee. The Magnuson 
Bill, based on the Bush recommendations, is. 
in general, more desirable. It provides for a 
unified organization, while Kilgore would set 
up a number of independent agencies, having 
mostly only advisory powers, and with key 
positions filled by and with the advice and 
consent of the Senate. Magnuson’s Bill would 
create a National Research Foundation under 
which are unified all research, publication, 
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Directed Activities 
WORKBOOKS 


Unit organization. Clear presentation; 
large. accurate, carefully labeled dia- 
grams. For use with any standard text. 

Directed Activities in CHEMISTRY 

Directed Activities in PHYSICS 
Directed Activities in BIOLOGY 


Directed Activities in 
GENERAL BIOLOGY 


Meets New York State requirements 
Each of the above. 80c Net 


Directed Activities in 


GENERAL SCIENCE 
Book IT, 7th Year—Book II, 8th Year 


Book I, 55¢—Book II, 60¢ Net 


GENERAL SCIENCE WORKBOOK 


Oth Year. 69¢ Net 


Test booklets and teacher's key free 
with all class orders. 


Students’ Experiment Manual in 
CHEMISTRY 


Students’ Experiment Manual in 
PHYSICS 
Each, 48c Net 


Visualized Texts 


Visualizations emphasize important 
points, assist understanding and aid 
memory. 


VISUALIZED CHEMISTRY 
VISUALIZED PHYSICS 
VISUALIZED GENERAL BIOLOGY 
VISUALIZED GENERAL SCIENCE 


Write today for examination copies! 


VJAFORD 


BOOK COMPANY, INC. 
222 Fourth Ave., New York 3, N. Y. 
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scholarship and fellowship functions, with a 
minimum of political strings and red tape. 

The Magnuson Bill is a good bill to work 
on. It should be written to provide a larger 
number of scholarships and fellowships with 
larger allowances for fees and stipends. Pat- 
ents resulting from government financed re- 
search should belong to the public, not to 
private institutions as the present form of the 
bill would provide. This is a glaring weakness 
in the bill. More about these and other bills 
in the next issue. 


| Legislative Proposals for the Promotion of Science. 
Subcommittee on War Mobilization. P. 39 
Science the Endless Frontier. P. 139 
Same. P. 171 
Maxwell S. Stewart Public 
There Can Be Jobs for All. 


Senate 


Affairs Pamphlet No. 105 
Me 


Science the Endless Frontier. P. 149 
same. P 174. 





Introductory Shopwork. Mack M. Jones. Pro- 

fessor of Agricultural Engineering, Universi- 
ty of Missouri, and Aaron Axelrod. Instructor 
of Machine Shop Science, Bayonne Vocational 
High School, Bayonne. N. J. McGraw-Hill 
Book Company, New York, 1943. 290 pp. 
15x23 cm. 364 illus. $2.00. list. 





LEADERS IN SCIENCE 


THE WONDERWORLD OF SCIENCE 


Grades 1-9 


by Knox-Stone-Meister-Noble-Wheatley- 


Keirstead-Shoemaker 
REAL SCIENCE BOOKS, not just readers 
With 


success and enthusiasm, thousands of 


with reading material on science. 
schools, large and small throughout the 
country are using THE WONDERWORLD OF 
SCIENCE. 


science books for the grades now available. 


It is the most attractive series of 
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A DICTIONARY of AERONAUTICS 
by 
Epwarp B. Frencu, Associate Instructor 
\eronautical Division, U.S. Navy 
Defines over 2,500 words used in Aeronautics. 
Contains a Glossary of Aerological Terms and a Glossary of Navigational Terms. 
Twenty full page or near-full page illustrations. 
All words of which the pronunciation is not apparent are diacritically marked. 
\ll teachers of Aeronautics, also Physics teachers, should have sets of this Dic- 
tionary for pupil reference. 
Bound in cloth—list, $1.00; net, 75 cents, plus transportation charges. 
» 7 
MENTZER, BUSH & COMPANY 
2210 South Park Way 
CHICAGO 16, ILLINOIS 
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and All Around Us. 


CHICAGO 5 ATLANTA 3 





Announcing 
Know? is the eagerly 
awaited third book in the new primary 
science program of the Curriculum Foun- 
dation Series, to follow Look and Learn 
\ picture-method 
book with a small amount of reading; the J _— 
printed text serves to focus the children’s 

attention on the science content of each picture page. Four units: Ani 
mals; Land and Water; Plants; Wheels and Levers. Sample pages in full 


color will be sent free on request. Ask for SP-114. 


SCOTT, FORESMAN AND COMPANY 











How Dé We Know 
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The National 


Science Teachers Association 


1945 


YEAR BOOK 


Price 50c 


v 


Will be off the press soon 


Please send remittance for the number of copies 
desired to: 


Norman R. D. Jones, 5073a Mardel, St. Louis 9, Mo. 
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MOCK-UPS IN SCIENCE TEACHING 
Continued from page 30 

FTER the problems have been put into the 

hands of the students it is well to allow a 
brief period for the class to study over the 
set. This can often be followed by a discus 
sion period for the purpose of clearing up 
minor points. but care must be taken not 
explain how to work the problems. 

Problem 1. Which of the samples of soil 


taken from the garden is acidic? 


Suggestion: 
Water must be present to show acid. 


Problem 2. Which of the 


labeled solutions are acids. which are bases 


follow Ing un 


and which are neutral salts? Suggestion: Do 
net be satisfied with one test. It takes several 
hits of evidence to prove a point. Use at leas 
three for each. 

Problem 3. An acid condition of the soil is 
bad for certain types of plants. Prove that this 
condition can be removed from a soil sample. 
Suggestion: Expensive. strong chemicals are 


not good for uses of this sort. Look through 
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vour text for some cheap chemical of the 
weaker type that might do. 

Problem 4. Find out which of the following 
rock samples are carbonates. 

Problem 5. Try to make some sodium chlor- 
ide and obtain it in the dry form. This is 
table salt. 
have previously learned how to filter and 


(It is presumed that the students 


evaporate. } 

Problem 6. Try to make some copper chlor- 
ide out of copper and the correct acid. Sug- 
gestion: Before starting be careful to check 
the action of acids on copper and decide how 
you can get around the difficulty. 


_ aegpaeiin are a few important points to 
note concerning this type of laboratory 
work. Since only a hint or suggestion is made 
about each problem, the student has to recall 
the principle and relate it to the situation. Al- 
though this is done to some extent with most 
types of laboratory instructions, he is left in 
more of a vacuum and has to use more in- 
venuity to work his way out with problems 
such as those just described. Moreover there 
are often several correct solutions to each 
problem, a discussion of which results in 
broadening the student’s experience. Because 
the student is so dependent on a thorough un- 
derstanding, the task of the teacher and the 
student is more difficult. The problems given 
above may seem very simple to the teacher, 
but not necessarily to the student. It is all new 
to him. Unless everything is made clear in the 
demonstration the students will fumble, waste 
time and become discouraged; but success- 
fully used this method should develop greater 
power to reason by use of the scientific 
method. 

It should be noticed that the problems are 
viven in the order of increasing difficulty. 
The first problems are intended to be simple 
enough for the poorest students to do readily. 
This builds confidence. The last problems 
should be difficult enough to challenge the 
ability of the best students. Everyone should 
understand this arrangement of the problems 
and realize that to complete a set is a good 
indication of success in this part of the sub- 
ject. 

There is danger in allowing high school 

Continued on page 46 
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DYNAMIC PHYSICS 





DYNAMIC BIOLOGY TODAY 


Teach Principles and Applications 


Together 


These new textbooks teach thoroughly the 
facts and principles of science. 

They apply them to a wide range of situa 
tions and problems in modern life. 

But their distinctive feature is that they 
teach the principles and applications to 
gether. Each principle is applied right at 
the point in the text where it is explained; 
cach application is deseribed at the time 
the principle is taught. 

Write for illustrated circulars describing 


these new textbooks. 


UNIVERSAL GLOBE and 
PLOTTING CHART 


Teaching Tools for 
fir-Age Geography 


Pupils can make air maps with their own 
city or any other point on the globe as 
the center. 

The globe has special measuring instru 
ments for determining great-circle dis 
tances and directions 

The chart, wall size and desk size, pro 
vides tor a wide variety of teacher demon 
strations and class or individual projects. 


Write for illustrated circular 513 


RAND MCNALLY & COMPANY 


111 Eighth Ave., New York 11, N. Y. 
536 So. Clark St., Chicago 5, Ill. 
619 Mission St., San Francisco 5, Calif. 
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EFFECT OF RADIOACTIVE CHEMICALS 


Continued from page 27 
chemicals absorbed by the seeds. For 
example the 12 hour seeds which were 
treated by the uranium absorbed more 
than the 24 hour ones and the 12 hour 


plants grew taller than the 24 hour 
treated plants. In the thorium the 24 


hour seeds absorbed more and the plants 
grew higher than the 12 hour plants. 
There were also several cases of “wither- 
ing” leaves on the 12 and 24 hour treated 
uranium plants. more cases on the 12 
hour plants, and on the 24 hour thorium 
plants. There were none on the 12 hour 


thorium. 
No. 3—5% solution for 24 and 12 
hours. There was no discoloring but 


there was the same relationship between 
the growth and the material absorbed as 


There were no cases 


in the 10% group. 
of “withering” leaves and all remained 
healthy. 

No. 4—-Radiation for 24 hours. The 


average height of the plants was not ef. 
fected but on some of the plants there 
was marked discoloring. On one uranium 
and one thorium treated plants the leaves 
changed from normal green to a yellow. 
green. yellow and finally a very dark 
the these 
plants. near the bottom. turned brown 


green. Places on stems of 
and the plants collapsed. 

No. 5—Radiation for 24 hours. Per. 
formed similar to the above and reached 
about the same results. The leaves turned 
more yellow and orange with red marks 
appearing in center of the leaves. on the 
stems. and on the leaf buds. Three plants 
were effected. two from the Uranium and 
one from the thorium. 


CONCLUSION 


Looking over the results | feel justified in 
drawing a conclusion from the foregoing ma- 
terial. 

The conclusion is that the growth of the 
plants is directly proportional to the weight 











RECENT HEATH 


TEXTS 





Which should be on 
every high school chem- 
istry teacher's desk for 
interesting and helpful 
reference. 


7 

Dd. €. Heath 
™ 

and Company 


Boston New York Chicago 
Atlanta San Francisco 
Dallas London Second Edition. 








Fieser and Fieser’s 
ORGANIC CHEMISTRY 


Up-to-date — Comprehensive - 
cialized topics in 
chemistry. A distinguishing feature is a series of special 
” essay chapters discussing the significant applications of 
organic chemistry to technology and to medical and bio- 
logical sciences. 


* EXPERIMENTS IN 
ORGANIC CHEMISTRY 


Fieser’s 


Part II contains five chapters: (1) Suggestions for Advanced 
Work; (2) Apparatus and Methods; (3) Solvents, Reagents 
and Gases; (4) Reactions; (5) The Semimicrodetermination 
of Carbon and Hydrogen. 


Includes chapters on spe- 


theoretical, biological, and industrial 


1103 pages, $6.00. 


Part I contains fifty-two experiments. 


498 pages, $2.80. 
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Meets the Need for Broader Geographical Training 


“WORLD GEOGRAPHY” 


By John H. Bradley 


Shapers new book treats fully the four major aspects of geography 


physical and political. Up-to-the-minute, it shows changes wrought by air com- 
is global in concept and treatment. Industries, products, resources, trade 
and government of the nations are discussed, and the text drives home the signifi- 
cance of world geography in human affairs. It presents richer, fuller meanings of 


geography not developed in grade-school courses—fills in the gaps and presents a 


Handsomely illustrated with new maps in colors and black-and-white by famous 


cartographers R. E. Harrison and Erwin Raisz. and 250 striking photographs. 


Send for Descriptive Circular 453 


Boston 17 - New York 11 GINN AND Dallas 1 . 
Atlanta 3 COMPANY San Francisco 5 Toronto 5 


economic, social. 


Columbus 16 

















of the chemicals absorbed by the seeds. This 
assumption is founded on the fact that when 
any one of the groups of seeds gained more 
weight than the others their average height 
was greater than the others. The cases of the 
“withering” leaves I believe are due to the 
toxic property of the uranium and the thor- 
ium. The bean seeds not being able to ger- 
minate seems to bear this out. 

| am not sure how the rays cause the ef- 
fects on the plants but I believe that the par- 
ticles strike the embryo and so effect the cell 
that after the seeds germinate the effects are 
first seen. The chlorophyll is broken down in 
the leaves which leave the yellow (probably 
Xanthophyll) and the 
Carotin) which account for the coloring of 
the leaves. The red. | believe. is produced by 
the cells in the leaves and the black is of the 
dead cells left. 


orange ( probably 





YOUR CONTRIBUTIONS 
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()° NOT hesitate to write us about articles 


that you may want to publish. We are al 


OCTOBER, 1945 


ways anxious for good material and you may 
have something of much interest to others. 
Your experiences in teaching particular areas 
Teachers 
are hunting for demonstrations found useful 


of science are always interesting. 


in teaching, also activities of all types. 
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Before me, a notary public in and for the State and county 
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the owner of The Science Teacher and that the following is, to 
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whership, management, etc., of the aforesaid publication for 
the date shown in the above caption, required by the Act of 
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In Biology, Chemistry 
and General Science 


Biology Projects 


(Published, October, 1942) 


Included among these projects are: loss of soil 
elements by leaching, test tube plants and root 
hairs, food elements of plants, how to make a cross 
section of a stem, using light to make glucose and 
starch, when plants breathe like people, heat of 
respiration in plants, what causes liquids to flow in 
plants, identification of trees, the house fly and 
what he carries, controlling insect pests, digestion, 
checking your posture for health, charting your 
teeth, susceptibility to tooth decay, making media 
of correct pH to grow bacteria 


47 Projects, 100 pages, 
mimeograph 


$1.25 


Chemistry Projects 
(Revised, March, 1943) 


In this group are found examination and purification 
of water; testing of lubricating oil, paint, baking 
powder, wool, silk, cotton, rayon and linen; electro 
plating; metal working; hydrogenation of oil; get- 
ting sugar from corn; tanning leather and fur; mak- 
ing bakelite, cold cream and vanishing cream, bak 
ing powder, mirrors, ink, polish, and plastic wood 


35 Projects, 125 pages, 


mimeograph . . $1.25 


General Science 
Projects 


(Published, October, 1942) 
Among the projects are the following: amateur 
range finding, how to navigate by sun and stars, 
weighing without scales, making and using solutions 
seven ways to start a fire, seven ways to put out 
a fire, chemical indicators, a rock mineral collec 
tion, a pin hole camera, printing pictures, learning 
to be a radio amateur, a pendulum project, testing 
foods at home, digesting food with saliva, canning 
food, how good are the arches in your feet, sur 
veying the teeth, and clay modeling and casting. 


34 Projects, 95 pages, 


mimeograph $1.25 


Vitalize seience with projects. 


The Science Teacher 


201 N. School St. Normal, Illinois 
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SCIENCE TEACHING FOR TOMORROW 


Continued from page 38 


from emotionally exaggerated fiction. Modern 
Society is sadly in need of applications of the 
scientific method. 


CIENCE teaching for tomorrow is deeply 

concerned with two things: First. training 
the student of today to accept responsibility; 
and Second, developing scientific habits of 
thought. These basic goals must underly 
all teaching whether it is in a specific field 
of science or in a more general subject. They 
are just as fundamental to the elementary 
teacher as to the secondary teacher or the 
college professor. The subject matter however 
important must be subordinate to these basic 
goals. Every means of motivation that will 
lead to the attainment of these goals must be 
used. If new courses or continued acceler- 
ation of programs or complete revisions of our 
present courses are needed, then, by all means 
let us have them. On the other hand, if our 
purpose can be served better by an increased 
insistence on higher scholastic standards and 
a greater stress on basicprinciples without 
turning to purely experimental changes. that 
is our proper procedure. 


Bibliography 


l Kraus, Edward H.—-World Responsibilities of Education 
{ssociation of American Colleges Bulletin NNN (3) 
pp. 406-413, Oct. 1944. 
Massey, Emil L.—-Post-War Science Education, 1944 Vea 
book of the National Science Teachers Association, pp 
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McGrath, Dorothy I { Design for General Education, 
American Council on Education, Washington, D. C., 1944. 


4. McNaughton, Daniel C.--Army Needs as They Relate to 
Science, 1944 Yearbook of the National Science Teachers 
iation of American Colleges Bulletin XXX (2): pp. 210 
issociation, pp. 33-34 

5 Tolley William Pearson 
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MOCK-UPS IN SCIENCE TEACHING 
Continued from page 43 
students free access to chemicals. Therefore 
the teacher must use great care to select prob- 
lems which are safe and allow access only to 
reagents that can do no harm. 

Thus it seems that demonstration followed 
by clarifying discussion over the subject mat- 
ter demonstrated and activity in the labora- 
tory. all three being woven around each group 
of scientific principles. will in some measure 
reap the rewards claimed by the military in- 
struction methods prescribed. provided the 
motivation is equivalent. 
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1c hers The postwar world is here. It came with a bomb. Students are anxious to 
understand and use new world-shaking discoveries. The educator's problem 
is to guide and maintain their enthusiasm, while they acquire a thorough 
background of scientific knowledge and procedure. 


NEW WORLD OF CHEMISTRY covers modern developments in manufacture 
and use of materials, x-ray, and radio-activity. It emphasizes the social 


we implications of chemistry, the effect of chemical theories upon industry, 


- transportation, communication, medicine, and agriculture. 

Bernard Jaffe, the author, is a chemistry teacher and an outstanding writer 
wed of scientific books. 
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BOOK SHELF 


A GENERAL ACCOUNT OF THE DEVELOPMENT OF METHODS 
OF USING ATOMIC ENERGY FOR MILITARY PURPOSES UN- 
DER THE AUSPICES OF THE UNITED STATES GOVERNMENT 
1940-1945. H. D. Smyth, Chairman of the Department of 
Physics of Princeton University and Consultant to Manhattan 
District U. S. Corps of Engineers. Superintendent of Docu- 
ments, Government Printing Office, Washington 25, D. C., 
1945. 182 pp. 15x23 cm. Not illus. 35 cents. 

The book was written at the request of 
Major General L. R. Groves of the United 
States Army for the purpose of giving to the 
American public all the information about the 
atomic bomb that can be published at the 
present time. (Authorized in August, 1945). 
No further information is permitted than is 
here given. 

The book gives in great detail the known 
information about the release of atomic en- 
ergy through the year 1941. Later chapters 
include Administrative History 1942-1945, 
Metallurgical Project at Chicago in 1942. 
Plutonium Production Problem, General Dis- 
cussion of the Separation of Isotopes, Diffu- 
sion Separation, Electromagnetic Separation. 
and the Work on the Atomic Bomb. 

The average science teacher can read the 
For 
some parts an understanding of nuclear 
physics would help. Much of it will be readily 
understood and appreciated by the high school 
and college students of physics and chemistry. 


book with considerable understanding. 


THE FUNDAMENTALS OF ELECTRONICS AND THEIR AP- 
PLICATIONS IN MODERN LIFE. Henry Lionel Williams. The 
Blakiston Company, Philadelphia. 231 pp., 13.5x20 cm. 137 
illus. $.69 

The book is designed for those who want 
readable, accurate information about the fun- 


damental principles of electronics and their 


application to modern life. It includes such 
modern applications as radio, radar, high fre. 
quency heaing, and television. 

In this book the electronics field is covered 
in considerable detail from an elementary un. 
derstanding of the electron and electron vac. 
uum tube, which is the heart of all electronic 
devices. to the advanced applications and to 
It is 
simply written and does not require a knowl. 
edge of mathematics. 


the various types of tubes employed. 





Vavigation. Lyman M. Kells, Willis F. Kern, 

and James R. Bland; all of U. S. Naval 
Academy. McGraw-Hill Book Company, New 
York, 1943. 479 pp.. 14x22.5 


$3.75, list. 


cm. — illus, 


Arthur R. 


Practical Radio Communication. 


Nilson. Nilson Radio School. New York: 
and J. L. Harnung, Lt. A-V(RS) U.S.N.R. 


Second edition. McGraw-Hill Book Company, 


New York. 1943. 


A desirable reference book. 


927 pp., 14.5x22.5 cm. Numerous _ illustra: 
tions. $5.00. 


ACCELERATION BOARD 

Continued from page 28 

ball rolls down the incline with ever greater 
speed the metronome clicks off equal intervals 
of time and the neon bulb flashes the position 
of the ball with each click. Students will have 
no difficulty in agreeing that the distance the 
hall rolls (falls) varies with the square of the 
lime. 
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LIPPINCOTT SCIENCE PROGRAM 


—Now Popular— 


SCIENCE IN MODERN LIFE SERIES 


Enriched information — Functional thinking 


EXPLORING SCIENCE (grade 7) 
ENJOYING SCIENCE (grade 8) 
USING SCIENCE (grade 9) 


A Junior High School Basic Science Program 
(Ail teachers’ aids including standardized 
tests furnished free to users.) 


Also Continued in Popularity 
COMPREHENSIVE UNITS IN CHEMISTRY 
and 


BIOLOGY WORKBOOK 


(Workbooks designed for use with any basic texts 


Please write for further information 


J. B. LEPPINCOTT COMPANY 
Chicago Philadelphia 








II 
MACMILLAN presents 


LIFE SCIENCE, by Benedict, Knox, Stone 
ELEMENTARY PRACTICAL PHYSICS, Black & Davis 
NEW PRACTICAL CHEMISTRY, Black & Conant 
CONSUMER SCIENCE, by Hausrath & Harms 
SCIENCE IN OUR MODERN WORLD, Watkins & Perry 


Understanding Science, Grade 7 
Science for Daily Use, Grade 8 
Science for Human Control, Grade 9 
Workbook for each 


for a comprehensive science program that will prepare students 
for cultural, occupational and consumer efficiency. 


THE MACMILLAN COMPANY 
2459 Prairie Avenue 
Chicago 16, Illinois 
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STUDY IT WITH THE 
VON NARDROFF 
COLOR APPARATUS 





The Von Nardroff Color Apparatus is a convenient device for the study of color 
phenomena. The single beam of light from an optical disk illuminator is divided 
into three independent beams of light, each of which can be modified in inten- 
sity or color by means of diaphragms and color screens. By moving the lens 
arms these modified beams of light may be overlapped either in whole or in 
part as desired, and by adjusting the diaphragms the intensity or strength of 
each color can be regulated to produce a wide variety of shades in the mixed 


colors. Shadow effects can be obtained by holding an opaque object in the 


path of the light beams. 


The Von Nardroff Color Apparatus is furnished complete with six color filters 


and directions for use. 


No. 87380 


CENTRAL SCIENTIFIC COMPANY 
SCIENTIFIC INSTRUMENTS EN@ LABORATORY APPARATUS 


NEW YORK TORONTO CHICAGO BOSTON SAN FRANCISCO 





